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i angina pectoris 


to prevent attacks 


Peritrate 


(brand of pentaerythritol tetranitrate) 


An accepted basic therapy in the treatment of coronary disease 


Effective as a prolonged coronary vasodilator in four out of five cases, 
Peritrate reduces the severity and frequency of attacks. In addition, it lowers 
nitroglycerin dependence, increases exercise tolerance, and improves EKG 
findings. Peritrate 20 mg. is the basic dosage strength for coronary dilatation. 


Peritrate 20 mg. for routine prophylaxis to prevent attacks of angina pectoris; 
in the management of coronary insufficiency,and the postcoronary patient. 


in angina pectoris 


to the acute attack 


Sublingual 


Replaces supplementary nitroglycerin in the Peritrate patient 


Sublingual Pevitrate with Nitroglycerin is a companion product to regular 
Peritrate. It replaces nitroglycerin — not Peritrate. It not only relieves the 
acute attack —it automatically supplies additional Peritrate for increased 
protection during the stress period. Peritrate with Nitroglycerin replaces nitro- 
glycerir. in any strength because the sublingual Peritrate increases the imme- 
diate nitrate level. 


Help your anginal patients lead a more normal life by prescribing Peritrate 
20 mg. q.i.d. and Peritrate (10 mg.) with Nitroglycerin (1/200 gr.) p.r.n. 
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Whatever the peptic-ulcer regimen... 


ANTACID THERAPY 
is fundamental 


And AMPHOJEL—nonsystemic, nontoxic—provides time-proved funda- 
mental therapy. It combines two aluminum hydroxide gels—one reactive, 
the other demulcent—for two specific purposes. The reactive gel prompt- 
ly buffers gastric acidity. The demulcent gel promotes healing of denuded 
mucosa by forming a viscous, protective coagulum. 


FUNDAMENTAL THERAPY IN PEPTIC ULCER 


AMPHOJEL double gel for 


diphasic action 
Philadelphia 1, Pa 


Aluminum Hydroxide Gel, Wyeth 
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Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 


Editor. Articles are accepted for publication on condition that they are contributed solely to this 
journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 


connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 


notity the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 


mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 


duced in scale unless portions to be cropped are indicated by the author. The author should 


submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 


are to be emphasized circled, as a guide to the photoengraver. 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 


large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 


are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 


tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and _ illustrations 
must have descriptive legends, grouped on a separate sheet. Tables must have captions. IL- 


UUSTRATIONS SHOULD BE UNMOUNTED. 


References to the literature should be limited to those used by the author in preparation of 


the article. They should be typed on a special page at the end of the manuscript. The citation 
should include, in the order given, name of author, title of article (with subtitle), name of peri- 
odical, with volume, page, month—day of month if weekly or biweekly—and year. References 
to books must contain, in the order given, name of author, title of book, city of publication, 
name of publisher, and year of publication. 
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535 North Dearborn Street Chicago 10 


3 
Rix 
a 
a7 
4 


Overeating is a bad habit— 
you can help your patients 
to break it 


wih Dexedrine’ 


Available as tablets, elixir, and Spansulet 
sustained release capsules. 


*T.M. Reg. U.S. Pat. Off. 
for dextro-amphetamine sulfate, S.K.F. 


{T.M. Reg. U.S. Pat. Off. 
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other pamphlets available —— 


an important problem 
in today’s living! 


The following articles from TODAY’S @EA ry 
available in one pamphlet for 50 cent 


ALCOHOLICS ANONYMOUS 
ment procedures are de 
discussed, 


the standpoint Of a member, the basic treat- 
hdlogical problems @epfronting the alcoholic 


ALCOHOL AND CIRRHO 


cirrhosis. Increasing stress on nutt 


OF THE LIVER. Relationship di 
a ences, by Russell S, 
HOW TO HELP A PROBLEM DRINKER: os the alcoholic’s capabilits 


necessity of help, causes of his condition H A. Strecker and Francis T. 


Tr. 


racing the steps from convi 
Lewis Inman Sharp 


X TREATMENT OF CHRONIC ALCOHOLISM. place 
today, its.development and correlation with personality factors 


r the alcoholic 


CONDITIONED RE 
among methods of treatm 
by Walter L. Voegtlin 


INSTITUTIONAL FACI ES FOR THE TREATMENT OF ALCOHOLISM. €ont- 
parative differences, in drinkirigywgith the last century, new establishments and mettfOds of 
treatment, lack of E. H. L. Corwin 


ALCOHOLIS “af DISEASE. A di 
on Alcoholism. b y Marvin A. Slock, } 


1 AM THE W ‘OF AN AL 
16 pages, 20 cents 


HOW EXPERTS MEASU 
room case. by H. A. Heise, 8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES. 4 
alcohol and barbiturates. by Donald A. Dukelow, 4 pages 


TWELVE STEPS FOR ALCOHOLICS, A fran 4 
behavior. by Richard Lake, 6 pages, 10 cents 


Chairman of 


sion by he mittee 


by Virginia Conroy, 


an actual court- 


angers of mixing 


address requests to... 


ORDER DEPARTMENT 
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OW. = san advanced ACTH 


SIGNIFICANTLY 
IMPROVED 


ORTROPHIN-ZINC 


(Corticotropin-Alpha Zinc Hydroxide) 


A unique electrolytic process* of manufacture gives a fine, easily resuspended 
aqueous suspension of Cortrophin-Zinc with these therapeutic advantages: 


% VIRTUALLY PAINLESS Unsurpassed patient acceptance. 


% HIGH PURITY . Virtually pure ACTH with fewer 
mg. of foreign protein per 
injection. 


% RAPID ACTION New form stimulates peak ad- 
renal output within two hours. 


% LONG ACTION Provides ACTH activity for sev- 
eral days. 


% ECONOMICAL .- Lower total ACTH dosage and 


fewer injections required. 


Cortrophin-Zinc is indicated in the treatment of more than 100 diseases, 
including rheumatoid arthritis, bronchial asthma, allergies and hypersensi- 
tivities, bursitis, serum sickness, conjunctivitis and other eye diseases, ulcera- 
tive colitis, atopic dermatitis and other skin diseases, 


ASK YOUR ORGANON REPRESENTATIVE OR WRITE FOR CLINICAL AND EXPERIMENTAL REPORTS SUBSTANTIATING THESE CLAIMS. 


SUPPLIED: 5-cc vials containing 40 and 20 U.S.P. units 
of corticotropin per cc; 1-cc ampuls containing 40 and 2¢ 
U.S.P. units of corticotropin, with sterile disposable syringes 


Pat. Pending ORANGE, N. J, 
Available in other countries as Cortrophine-Z, i 
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IN DIETARY MANAGEMENT, 
virtually regardless of the 
adjustment to be made, 
oatmeal proves remark- 
ably valuable. It is low in 
sodium, low in purines, 
low in inert residue, high 
in protein, notable for its 
vitamin and mineral con- 
tent, yet not excessive in 
calories. 


The Quaker Oats @mpany 


CHICAGO 


hen 
be (Wercome 


Anorexia upon arising must often be dealt with 
as part of a therapeutic regimen. In addition to the 
well-known syndrome of early pregnancy, several 
other causes of “breakfast anorexia’’ are recog- 
nized. Generally psychological in character, they 
include fear or Jack of enthusiasm in facing the 
day, distaste or intolerance for the fried and fatty 
foods commonly served at breakfast, and habit 
patterns such as late rising with the inevitable 
morning rush. Obese patients who ‘‘cannot”’ eat 
breakfast tend to overeat during the day in order 
to overcome the deficit. 


When “breakfast anorexia’? must be overcome, 
physicians find that a dish of steaming oatmeal as 
the main food at breakfast is a great help in the 
solution of this problem. Its inviting warmth and 
delicious taste make the oatmeal dish appealing 
even when appetite is poorest. It also provides 
readily available energy for a morning of produc- 
tive work; it helps to allay hunger throughout the 
morning; it makes a notable contribution to the 
day’s nutritional needs; it is low in fat, and is 
easily digested. 


Oatmeal is richer in protein than all other whole- 
grain breakfast cereals. It ranks among the highest 
in thiamine, and contributes other B vitamins as 
well. It is outstanding for its iron content. 


The correction of “breakfast anorexia’? can be 
made easier in many ways by a morning dish of 
oatmeal and milk, so quickly and easily prepared, 
and so gratifying. 


Quaker Oats and Mother’s Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the 
Quick (cooks in one minute) and the Old-Fash- 
ioned varieties which are of equal nutrient value. 
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Treatment is more successful when 
mental pressure and blood pressure 


Miltown in addition to ganglionic blocking therapy re- pein tl 
sulted in subjective and objective improvement in 35 of 37 on request 
patients. On the antihypertensive agent alone, only 28 pa- 


tients improved.' 


1. Nussbaum, H. E., Leff, W.A., Mattia, V.D., Jr. and Hillman, E.: An effective combination in the 
treatment of the hypertensive patient. Am. J. M. Sc. 234: 150, Aug. 1957. 


The original meprobamate, discovered and introduced by WALLACE LABORATORIES, New Brunswick, N. J. 


are treated together 
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Highly nutritious because of its growth-promoting 


protein, its readily available energy, important 


B vitamins,* iron, and calcium... 


An excellent vehicle for many other nutritionally 
valuable foods... 


A basic food in almost every diet, in health 


and disease... 


is in step with the demands of 
advancing nutritional knowledge. 


Bland in itself, Enriched Bread 
enhances the taste of foods permitted 
in special diets. Its low fat content, its 
freedom from irritant residue, and its 
compatibility qualify Enriched Bread 
as a most versatile daily food. 


*Thiamine, riboflavin, niacin, pantothenic acid, 
choline, folic acid, and ether B-complex factors. 


AMERICAN BAKERS ASSOCIATION 
20 North Wacker Drive + Chicago 6, Illinois 
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CAUGHT BETWEEN 


HIS TENSION AND 


HYPERTENSION 


MODERIL 


Brand of rescinnamine 


a distinctive new rauwolfia alkaloid. Untoward 
reactions infrequent and minimal. Provides 
uniformly sustained tranquilization and blood 
pressure reduction in the tension-hypertension 
syndrome, as well as in acute anxiety states and 
chronic mental disorders.’ 


SUPPLIED: Moperit Tablets— yellow, scored 0.25 mg. 
oval tablets, bottles of 100 and 500: 
salmon, scored 0.5 mg. oval tablets, bottles of 100. 


1. Moyer, J. H., et al.: South. M. J. 50:499, 1957. 2. Smirk, F. H. 
and McQueen, E, G.: Lancet 2:119, 1955. 3. Winton, S. S 
Internat. Rec. Med. 170:665, 1957. 4. Malamud, W., et al.: 

Am. J. Psychiat. 114:193, 1957. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 
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GUIDE TO 
CURRENT PUBLICATIONS 


YOUR 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


Quarterly 
Cumulative 
Index Medicus 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


WITH AUTHORS AND SUBJECTS... 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


the calories in the cereal and milk serving 
are well balanced and low in fat 


In the light of the modern trend toward less fat in This serving provides quick and lasting energy, is 
the diet and for quick and lasting energy foods, the _ /0w in fat, and is a good source of many nutrients as 
calories in the cereal and milk serving merit con- shows ts the table below. It furnish na bout 10 per 

cent of the daily needs of protein, important B 
sideration. Both the cereal and the milk contribute _yjtamins, and essential minerals. Served with nonfat 


well-balanced nourishment. milk, the fat content is very low.* 


Cereal, 1 oz. 
Whole Milk, 4 oz. Cereal** Whole Milk Sugar 
Sugar, 1 teaspoon 1 oz. 407. 1 teaspoon 


104 16 
3.1 gm. 


8 


3333 


nutritive CARBOHYDRATE. 
iti. ALCIUM 
composition 
of average 


Fe cP 


_ ASCORBIC ACID....... 
| CHOLESTEROL 
*Nonfat (skim) milk, 4 oz., reduces the Fat value to 0.1 gm. and the Cholesterol value to 0.35 mg. 
**Based on composite average of breakfast cereals on dry weight basis. 


Bowes, A. deP., and Church, C.F.: Food Values of Portions Commonly Used. 8th ed. Philadelphia: A. deP. Bowes, 1956. 
Cereal Institute, Inc.: The Nutritional Contribution of Breakfast Cereals. Chicago: Cereal Institute, Inc., 1956. 
Hayes, O. B., and Rose, G. K.: Suppl tary Food Composition Table. J. Am. Dietet. A. 33:26, 1957. 


CEREAL INSTITUTE, INC. + 1385 South LaSalle Street, Chicago 3 
A research and educational endeavor devoted to the betterment of national nutrition 


y © SN 
G22 GM. 22 gm. 6.0 4.2 gm. 
0.169 gm. 0.025 gm. 0.144 
| cereal serving RIBOFLAVIN 0.25 mg 0.04 mg 0.2 | . 
| 
| 


new 
unsurpassed 


therapy 


QUINAGLUTE 
DURA-TAB S.M. 


a (Brand of Sustained Medication Quinidine Gluconate, 5 gr.) 
INDICATIONS: Premature contractions, Successfully treating various arrhythmias with Quinaglute Dura- 
auricular tachycardia, flutter, fibrillation. Tab S.M.®, Bellet and associates’ cite these major advantages 
DOSAGE: For conversion of auricular of this long-acting quinidine gluconate.* 
fibrillation to normal rhythm, in most 
ee a ae @ usually 2 to 3 doses per day — night dose 
ets ° imes a day, for ° ays. a : 

For maintenance | to 2 tablets every 10 avoided. Each dose maintains plasma 

an to 12 hours. SUPPLIED: Bottles of 20, 

iz 100 and 250. levels for from 10 to 12 hours. 

elimination of ‘‘valleys in plasma concen- 
i Samples, reprint and detailed literature tration’”’ where arrhythmias tend to recur. 
WYNN PHARMACAL a decided reduction of episodes of ectopic 
4 CORPORATION 


5119 West Stiles Street rhythm. 
Philadelphia 31, Pa. 


ellet, S., Finkelstein, D., and Gilmore, H better absorption and toleration than qui- 


1.8 
A.M.A. Archives Internal Med. 100: 750, 1957. su 
Patent Applied For nidine fate. 
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Effect of Dairy Foods, Phospholipid, Coconut Oil, and Alcohol 


DONALD S. AMATUZIO, M.D., and LYLE J. HAY, M.D., Minneapolis 


The presence of lipemic serum in fasting 
persons without associated diseases was first 
recognized and described as essential hy- 
perlipemia by Burger and Grutz.'- Symp- 
toms of this disease may be lacking entirely, 
or there may be weakness, fatigue, angina 
pectoris, intermittent claudication, and ab- 
dominal pain, Physical signs may include 
xanthomatosis, lipemic retinalis, hepato- 
splenomegaly, and peripheral vascular in- 
sufficiency. The blood 
contains increased amounts of neutral fat, 


fasting lipemic 
phospholipids, and usually cholesterol. Pre- 
vious case reports have inferred that the 
disease state is not associated with arterio- 
sclerosis. However, arteriosclerosis 1s asso- 
ciated with essential hyperlipemia,?® and an 
effort should be made to correct the elevated 
blood cholesterol and neutral fat. 

With the restriction of fat in the diet 
the serum lipids in mild cases of essential 
hyperlipemia generally return to normal 
values. However, complete clearing of the 
fasting serum has not always been achieved, 
and a fat-poor diet is generally not palatable. 
The purpose of this study is to show the 
effect of certain dairy foods.* egg phospho- 

Submitted for publication Dec. 23, 1957. 

Supported by the Minnesota Heart Fund, the 
Hartford Fund, and the Jay Phillips Research 
Facilities. 

From the Mount 
and the Departments of Medicine and Surgery, 


Sinai Hospital, Minneapolis, 
University of Minnesota. 

* Dairy foods include milk, milk products, and 
eggs. 


Dietary Control of Essential Hyperlipemia 


lipid, coconut oil, and ethyl alcohol on 
lipemia in fasting patients with essential 
hyperlipemia who have a normal dietary fat 
intake. By selectively eliminating the above 
foodstuffs from the diet it was possible to 
decrease the blood lipids to normal values in 
9 of 12 patients. If either dairy foods, coco- 
nut oil, phospholipid, or ethyl alcohol were 
again added to the diet, a sustained fasting 
lipemia regularly occurred in these patients. 


Material and Method 


Nine patients were studied who had previously 
been recognized as having essential hyperlipemia. 
No patient had a family history of essential hyper- 
lipemia or hypercholesterolemia. Diabetes mellitus, 
liver disease, pancreatitis, hypothyroidism, and 
nephrosis were excluded as the cause of the fast- 
ing hyperlipemia. The ages ranged from 7 to 65 
The 
daily dietary intake included 70 to 90 gm. of fat 
with a relatively constant caloric intake and ex- 
cluded dairy foods, phospholipid, coconut oil, and 


years. Two were females, and seven, males. 


alcohol. Dairy foods or phospholipids were sub- 
sequently added to the given diet of two children 
without any caloric or total fat change per day. 
Similarly, either alcohol, coconut oil, or 
egg phospholipid was added to the diet of seven 
adults without any total fat intake 
The daily caloric intake of each 
patient is indicated in the graphs. 


ethyl 


caloric or 
change per day. 
The patients 
were studied over a period of 6 to 24 months. 
Three healthy normal males ages 26 to 38 years 
were also studied for the individual effect of ethyl 
alcohol, coconut oil, or egg phospholipid on the 
serum total esterified fatty acids, the phospholipids, 
and cholesterol. These men were maintained with 
a general diet including milk and egg foodstuffs 
to which 1 oz. of alcohol per day was added for 
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Percentage Change from Control Value 


i of. 
4 8 12 % 20 24 2 
Weeks 


Fig. 1 (Patient 1)—A man, age 59, had coro- 
nary occlusion in 1952 and 1953. Hyperlipemia 
was found in 1952. The diet was 2600 Cal. per day, 
with 90 gm. of fat, and excluded only alcohol. 
Weight gain of 2% lb. in three months. 


one week. Similarly, 35 gm. of egg phospholipid 
per day and later 1 oz. of coconut oil per day for 
The total 
determined by 


three weeks were included in the diet. 


fatty 
3aurer.° 


esterified blood acids were 


the method of The blood cholesterol and 
total phospholipids were estimated by the methods 
of Abell* and Youngburg,” respectively. The egg 
phospholipids were prepared by the method of 
Rhodes.* 


and found to contain 86% phosphatidyl choline and 


The egg phospholipid was fractionated 


14% phosphatidyl] ethanolamine. 


Graphs were made for each person, showing 
the effect on the blood lipids of a diet which ex- 
cluded dairy foods, alcohol, and coconut oil but 
contained 70 to 90 gm. of fat per day. The indi- 
vidual effect of dairy foods, phospholipid, coconut 


oil, or alcohol in the diet was then studied after 


Percentage Change from Control Value 


8 12 20 24 28 
Weeks 


Figure 3 


Fig. 3 (Patient 3).—A 
asymptomatic. Known essential hyperlipemia for 
four years. The diet excluded dairy products and 
coconut oil and contained 2800 Cal., with 90 gm. of 
fat per day. Note the effect of alcohol on the 
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3290/37.8 


2620/32.4 


° 


2350 


1860 


1410 


940 


n 


Percentage Change from Control Value 
So 


12 20 24 
Weeks 

Fig. 2 (Patient 2).—A man, age 63, had coro- 
nary occlusion with infarction and diagnosis of 
essential hyperlipemia five vears ago. The diet was 
2600 Cal., with 90 gm. of fat per day, and ex 
cluded alcohol. The weight of patient increased 
from 142 to 144 lb. in six months. 
the blood lipids attained a constant baseline and 
the serum became clear. The ordinates on the left 
and right in Figures 1 to 9 were designed to per- 
mit comparison of the relative and absolute values 
of the blood lipids, respectively, against time. The 
foodstuffs is indicated by 


addition of specified 


the horizontal har in the graphs. 


Results 

Three healthy males received 1 oz. of 
alcohol per day for one week, 1 oz. of 
coconut oil per day for three weeks, and 
later 35 gm. of egg phospholipid per day 
for three weeks, and these dietary foodstuffs 
caused no change in the blood lipids during 
the period of study. 


Cd. PP | 
| 


360|1482\22.8) 
| 
4300|1235)19 
240} 988/152 


741 |10.8| 


4120] 494| 


1Sqm/da | | 
z47| 3.8) 
1S 20 25 30 SO SS 60 65 70 

Weeks 


Percentage Change from Control Value 


20F Snospholipid ————— 
/da 
\Alcohol 


10 


Figure 4 


serum lipids 
the study, 


Fig. 4 (Patient 4)—A woman, age 45 had 
angina pectoris and known essential hyperlipemia 
tor five years. Her diet was 2200 Cal., with 90 gm. 
of fat per day, excluding dairy products, alcohol, 
and coconut oil, There was a weight gain of 5 Ib. 
from 129 Ib. in the 70 weeks of study. Note effect 
of adding alcohol or phospholipid. 


There was no weight change during 
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Fig. 5 (Patient 5).—A man, age 51, asympto- 
matic, was given a 2600 Cal. diet, with 90 gm. of 
fat per day. His weight remained relatively con- 
stant at 176 lb. Note the effect of adding alcohol 
or phospholipids to the diet. 


The fasting serum became clear and the 
blood lipid values, normal in all nine pa- 
tients within one and three weeks while 
maintaining a constant caloric intake of 70 

» 90 gm. of fat per day and exclusive of 
The 
patient’s weight either increased or remained 
The 


relation 


dairy foods, coconut oil, and alcohol. 
relatively constant during the study. 


changes in blood lipid values in 
to the above dietary foodstuffs are illustrated 
The 


been 


for each subject in Figures 1 to 9. 
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Fig. 7 (Patient 7).—A youth, age 18, had cu- 
taneous xanthomatosis and hyperlipemia for 10 
years. He was given a 2800 Cal. diet, with 90 gm. 
of fat per day exclusive of dairy products. He 
gained 11 Ib. of weight during the time of study. 
Note the effect of adding coconut oil or phospho- 
lipids to the diet. 


Fig. 8 (Patient 8).—A girl, age 7, was known to 
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Fig. 6 (Patient 6).—-A man, age 63, had coro- 
nary occlusion two years previously. He consumed 
1 to 2 oz. of whisky per day. He was given a 
2600 Cal. diet, excluding dairy products and alcohol. 
The patient’s weight remained at 192 Ib. during 
study. Note the effect of adding alcohol or phos 
pholipid to the diet. 


described 
each blood lipid was similar and tended to 
be parallel. 

Effect of Alcohol or Coconut Oil.—With 
elimination of only alcoholic beverages from 
Patients 1 and 2 the 
and the blood lipids decreased to the normal 
range with a diet of 2600 Cal. with 90 gm. 
of fat per day (Figs. 1 and 2). The diet 
of Patient 3 excluded dairy foods and coco- 
nut oil but not alcohol, 
hyperlipemia did not clear until the alcohol 
was also eliminated (Fig. 3). 


The relative change of 


above. 


serum became clear 


and the sustained 
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Figure 8 


have hepatosplenomegaly and essential hyperlipemia 
for two years. She was given a 2000 Cal. diet, 

with no dairy products and with 70 gm. fat per 
day. She gained 13 lb. of weight during the study. 
Note the effect of elimination and addition of 
dairy products to the diet. 
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Fig. 9 (Patient 9)—A man, age 55, had coro- 
nary and peripheral arteriosclerosis and essential 
hyperlipemia for seven years. He was given a 
2200 Cal. diet, with 90 gm. of fat exclusive of 
alcohol and dairy products. He gi ained 10 Ib. dur- 
ing the study. The specific effect of adding alcohol 
or coconut oil should be noted 


After the hyperlipemia cleared and the 
elevated blood lipids had attained normal 
and relatively constant values with a diet 
excluding dairy foods, alcohol, and coconut 
oil. either alcohol or coconut oil was added. 
With ™% to 3 oz. of alcohol per day for one 
to three weeks with an isocaloric intake per 
dav a marked rise of the blood lipids 
promptly occurred in Patients 3, 4, 5, 6, and 
9 (Figs. 3, 4, 5, 6, and 9). When the 
alcohol was eliminated and an_ isocaloric 
intake was maintained, the sustained hyper- 
lipemia cleared and the elevated blood lipids 
returned to the patients’ normal baseline 
values within two to three weeks. 

Similarly, the substitution of 1 oz. of 
cocontt oil per day for two to five weeks 
without alteration of caloric or fat intake 
was studied in Patients 7 and 9, respectively. 
An increase of the blood lipid and a sus- 
tained hyperlipemia occurred as illustrated 
in Figures 7 and 9. After the coconut oil 
was discontinued and an equivalent fat ex- 
change was added without change in the 
daily caloric intake, there was clearing of 
the serum with a return to the subject's 
normal baseline values within two weeks. 

Effect of Milk or Egg Phospholipids. 
Milk or egg phospholipid was then studied 
for the effect on the blood lipids in patients 
with idiopathic hyperlipemia after the ele- 
vated blood lipids and lipemia had decreased 


and cleared to normal and relatively con- 
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stant values. After including 1 qt. of milk 
per day for one week with a removal of a 
fat exchange in the diet of Patient 8, an 
increase of the blood lipids with a hyper. 
lipemia occurred (Fig. 8). When the milk 
was discontinued and an isocaloric diet was 
maintained, the blood lipids and_ fasting 
hyperlipemia gradually returned to the pa 
tient’s normal baseline values within seven 
weeks, 

Egg phospholipids were added to the diets 
of Patients 4, 5, 6, and 7 after the patient’s 
serum was clear, with relatively normal lipid 
baseline values on the standard diet. On 
substituting 15 gm. of egg phospholipids per 
day for a fat exchange for one to three 
weeks without any caloric change per day, 
a hyperlipemia developed within a week 
When the egg phospholipid was eliminated 
from the diet the blood lipids and hyper- 
lipemia returned to the subject's normal 
baseline values within two weeks (Figs. 
4, 5, 6, and 7). 


Comment 

IXssential hyperlipemia has been described 
as a hereditary disease state of lipid metab- 
olism. Cases also have been recognized 
without a hereditary history, after excluding 
known acquired causes of hyperlipemia. The 
factors causing a sustained hyperlipemia are 
not known. A decreased rate of removal of 
chylomicrons in essential hyperlipemia has 
been shown,’® which may be dué to in- 
hibitory factors or a defect in lipid metab- 
olism. 

After selective elimination of certain 
foodstuffs, such as dairy foods, coconut oil, 
and alcohol, from the diet of patients with 
essential hyperlipemia, the fasting serum 
became clear with a return of the blood 
lipids to normal values. The body weight 
of the patients either remained relatively 
constant or increased during the study, and 
there was no endocrine therapy or excessive 
exercise. A marked decrease in all serum 
lipid components occurred on  eliniinating 
these foodstuffs from the diet. The restric- 
tion of other fats is not as important for 
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the dietary control of the hyperlipemia. It 
is clear that serum lipids can be altered in 
many cases of essential hyperlipemia by 
dietary elimination of certain foodstuffs. 
The feeding of coconut oil or dairy foods 
will cause an elevation of the blood lipids 
without any increase of the blood triglyc- 
erides in patients with hypercholesterole- 
mia.!12. These fats are highly saturated and 


short chain 


also have a large quantity of 
f 


fatty acids. The amount of fatty acids of 
or 


(milk, butter, etc.) and coconut oil is ap- 


chains of less in dairy products 
proximately 359% and 659%, respectively. 
From the present study there is presumptive 
evidence that these two fats cause a sustained 
hyperlipemia in patients with essential hy- 
perlipemia. 

The addition of alcohol to the diet of the 
patients in the present study was associated 
with a sustained hyperlipemia. From pre- 
vious studies alcohol has been found to 
affect blood lipids. When ethyl alcohol was 
included in the diet of dogs, there was an 
associated increase of the blood cholesterol.” 
Likewise, higher blood cholesterol values 
were found in habitual drinkers of alcoholic 
beverages, as compared to those of compar- 
able health and age groups who abstained 
from alcoholic beverages.!® This has also 
been observed in white rats, where twofold 
to threefold increase of the blood cholesterol 
and esterified fatty acids occurred after the 
addition of a small quantity of alcohol per 
day to the diet.!® 

It is generally accepted that on hydrolysis 
of fats in the alimentary tract the short- 
chain fatty acids of 12 carbons and less are 
transported via the portal circulation to the 
liver and metabolized by this organ.'? The 
fatty acids with less than 12 carbon atoms 
in the molecules are not stored in animal 
in the diet.’ 


reserve fat when fed 


Likewise, the liver is the major site of 


even 


oxidation of ethyl alcohol to water and acetic 
acid, which is also a short-chain fatty acid. 
Xecause the liver is the site of metabolism 
of ethyl alcohol and short-chain fatty acids, 
essential hyperlipemia may represent either 
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a relative metabolic insufficiency or an in- 
creased state of lipid metabolism by the 
liver. 

The feeding of a crude phospholipid to 
normal dogs caused a sustained hyperlipemia 
and elevated blood lipids. On withdrawal 
of the phospholipid the blood lipids returned 
to normal within one week.*! It 
that 


was also 
shown the feeding of lecithin to a 
patient with essential hyperlipemia caused 
an increase in each of the blood lipid com 
ponents.** In the present study, three nor 
mal healthy males received 35 gm. of 
phospholipid per day for three weeks and 
there was no rise in any of the blood lipids 
A hyperlipemia occurred with the feeding 
of egg phospholipid in four patients with 
essential hyperlipemia who previously were 
controlled by diet. The mechanism is ob- 
scure but may be due to an inhibitory effect 
in clearing of the lipemia by absorbed phos 


pholipid. 


Summary 


Iessential hyperlipemia can usually be con- 
trolled by selectively eliminating dairy 
foods, coconut oil, and alcohol, without other 
restriction in dietary fat in most cases 
Certain persons may develop a fasting hy 
perlipemia due to these foodstuffs. The 
lipemic fasting serum cleared, and the esteri- 
fied fatty acids, cholesterol, and phospho- 
lipids returned to normal values in seven 
adults by eliminating alcohol and dairy foods 
and in two children by restricting only dairy 
products in the diet. Either dairy foods. 
phospholipid, coconut oil, or ethyl alcohol 
caused a hyperlipemia after the serum was 
clear in essential hyperlipemia. 

Nedra Bernstein, and 
Hanson gave technical help and Eileen Muelker 
provided dietetic assistance in this study 


5401 10th Ave. South (17). 
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Embryon Truths and Verities Yet in Their Chaos 


A Discourse on the Unities of Medicine 


WILLIAM B. BEAN, M.D., lowa City 


This address is of particular interest because in December, 1927, at Nashville, 
Dr, William B. Bean's father, the late R. Bennett Bean, an anthropologist and 
analomist of some distinction, gave his address as vice president and chairman of 
Section H, Anthropology, at the American Association for the Advancement of 
Science. The title was “Stature Throughout the World.” It is a happy circum- 
stance that this particular line of family tradition is being carried on in such a 
distinguished way by this second generation of the Bean family. 


Introduction 

IXveryone in science has a latent or un- 
recognized yearning to add a small brick to 
the edifice of human understanding to en- 
hance man’s dignity and make more secure 
his fragile hold on nature. In this and other 
matters each of us strives to reach goals 
of his own choosing, using his own means 
and whatever skills he may have. Below 
the surface, unseen forces embedded in us 
from all our past experience are said to 
condition our conduct in mysterious ways. 
Since the goals most of us choose volun- 
tarily are full of vanity and often are 
chosen unwisely, we may have the wrong 
objectives. But here fate steps in. We rarely 
reach our goals. So, if we have set our 
heart's desire on false ones, failure becomes 
fortunate. 


When | 


certain that 1 wanted no part of academic 


finished medical school | was 


medicine, but my teachers could not answer 


some of my simple questions. Sometimes 


I was amazed at what seemed to be their 
casual apathy. I had to do my own hunting. 


Submitted for publication Jan. 6, 1958. 
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Now, years later, | can imagine no other 
career so worthy or so rewarding as one 
which combines caring for the sick, teach- 
ing, and bane of 
administration is a small price to pay. Every- 
must work 


research. Even the 


one for a living. [Everyone 
should contribute to the welfare of the com- 
munity and the welfare of mankind. He is 
a favorite of the gods who finds that his 
duty is a pleasure and that he gets rich 
intellectual and emotional satisfaction in 
doing what he must do and being paid for it. 

| am mindful of the honor done me by my 
election to this office. I realize that | am 
expected to deliver an address with some 
bearing on science, medicine, and their place 
in our life today. I do not know how | 
came to be selected, but | am_ naturally 
elated. So far as I know no one ever turns 
down such an honor and obligation, though 
others must have shared my original impulse 
to do so. To be honored by one’s peers is a 
shall 
talk to some extent of my own work and 


challenge which cannot be evaded. | 
my special interests in the skin. To feign 
modesty and protest my inadequacies would 
be a sorry vote of confidence in those of you 
who got me into this fix. My task is to 
captivate my captive audience. 


Clinical Versus Laboratory Research 
Today the world of medicine and science 
is very powerful. It is the somewhat sur- 


179 


| 
|, 
i 
rie 
’ 
a 
a 


A. 


prised recipient of almost too much faith 
from laymen everywhere. Thus, now more 
than ever it is urgent that those who trans- 
form ideas into action for the betterment of 
man, those charged with teaching future 
doctors, and those engaging in clinical re- 
search be sound and wise in their policy 
and practice. I shall look particularly at the 
relations clinical medicine, practical and in- 
vestigative, has with the basic sciences, 
so called. I need not emphasize that my 
conclusions are provisional, as all inter- 
pretations should be. I am interested that 
with maturity I am losing a proprietary 
interest in my own opinions. I am uneasy 
when others try to force them to harden 
into dogma. Our equity in ideas should be 
in their continual refreshment and not in 
their eternal verity, for truth changes as 
new light alters or obliterates old shadows 
and silhouettes. Science is ill served by 
squabbles over priority and_ intellectual 
squatters’ rights. 

In our day no individual man is able to 
cope with the bewildering complexities in 
which he is enmeshed. Especially is this 
true of science and medicine. We have tried 
in two ways to escape to a tenable position 
to survey the terrain. These are by the 
specialization of knowledge and by the 
erection of institutions. Indeed, institutions 
themselves foster specialization by division 
of labor. Thus trying to solve complexity 
we have achieved isolation. The corpus of 
knowledge keeps breaking into ever small 
subdivisions tended by workers not only 
inarticulate in other fields but largely una 
ware of them. Analysis, the partition of 
knowledge and its advance on a multitude of 
separate fronts has not seen the comple- 
mentary development of synthesis, the 
weaving of what often seems to be a tangle 
of old and odd threads into a new cloth 
with a fresh pattern 


Dermatology 

In talking about the sciences, basic 
science and its sometimes belittled mother, 
clinical science, my excursions into the realm 
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staked out by dermatologists give me ample 
reason to seek out certain muted chords, 
variations on the theme of the unities of 
medicine. And this is appropriate, since 
our theme at this meeting is the skin—a 
covering common to all and a fitting topic 
for discussion. 

The specialty of dermatology, not yet a 
hundred years old, arose when man really 
began to look at himself and then think 
about what he saw. Its pioneers explored 
and catalogued. They mapped unknown 
land. As biologists they were natural his- 
torians of disease. Being educated in the 
classics, they erected a formidable list of 
Latin and Greek names for warts, pimples, 
poxes, and rashes. At times the practitioners 
of the art of dermatology were guilty all 
unwittingly of that ancient abdication from 
reason,'the heresy that to name was to know. 
Physicians always must be alert to keep in 
mind the fact that giving a name or making 
a diagnosis is the beginning and not the 
end of wisdom or even of learning. The 
act of naming a disease has never quite 
escaped from the ancient priest-physician’s 
belief that naming gave control. Thus, be 
fore dermatology was fairly launched as a 
special interest in medicine, it was nearly 
sunk by a naive faith in nosology and a 
system of nomenclature, sound in principle 
but holding the danger that it become deified 
in a static iconography not recognized as 
ultimately false in that it was fixed. My 
former chief, the late Dr. Blankenhorn, a 
superb clinical teacher, used to say that he 
shared the dermatologists confusion but not 
their terminology, a statement fortunately 
no longer justifiable since dermatology has 
emerged as a clinical science. 

The next move was the unhappy separa- 
tion of dermatology into a specialty apart 
from general medicine. This looks innocent 
enough. At first it is, because individual 
specialists were physicians whose talent or 
taste led them into a particluar field—in this 
case, dermatology. But as a clinical specialty 
grows it wants status. It needs status. Its 
devotees band together. They form societies, 
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publish journals, and quarry out a block of 
time in the curriculum of medical schools. 
At length a hierarchy of elite members de 
termines who shall be allowed to call himself 
a dermatologist. It prescribes certain final 
conditions of study and experience, pro- 
scribes others and admiringly sets a halo 
on its own head. Eventually a self-perpetuat- 
ing board of censors, beholden to no medical 
college, without charter as university, de- 
termines rigid requirements for study, qual- 
ifications for admissions to the examinations, 
and repeatedly fluctuating rules for certifi- 
cation. Thus the heavy hand of the stereo- 
type is raised to stifle originality. 

The loss to general medicine is to forget to 
study the skin. This loss is great or only 
moderate, depending on whether depart- 
mentalization in teaching, research, and 
practice separates not only individual per- 
sons but the free interchange of ideas. The 
loss to dermatology is the tendency to see 
medicine as skin deep or not even skin 
deep but as an isolated problem, a bit of 
churning flotsam to take to the laboratory 
rather than part of the bewildering com- 
plexity of man. In disease and health man 
cannot be understood piecemeal, even if he 
has to be studied that way. 

But the wisest practitioners of derma- 
tology and medicine have never lost sight 
of the essential connection of the two in 
the larger unity of general medicine. The 
danger has been rather that those who have 
narrowed their focus to a particular aspect 
of the 


skin will lose perspective or that those in 


structure, function, or disease of 


basic science have something of importance 


for clinical medicine but knowing little 


fail establish 


science is essential, for we cannot expect 


medicine to contact. Basic 
to advance learning without using to the 
full skills existing only in the laboratory. 
Indeed, help often comes unexpectedly from 
work along very different lines from those 


we are pursuing. 


Bean 


EMBRYON TRUTHS AND VERITIES YET IN THEIR CHAOS 


Complexity—the Plight and a Solution 

Physicians who are teachers have known 
for some time that neither all the facts nor 
all the skills can be learned by undergraduate 
students, not even in the long later years of 
apprenticeship to qualify as specialist. We 
have not resolved the problem that while 
ultraspecialization is essential in most re- 
search, it is bad for teaching, deadening 
to the practice of medicine, and may even 
be fatal to the patient. Solution may be 
But we cherish hope that man 
will not be lost of confusion, 
utterly overwhelmed by the great surfeit of 
undigested facts, shipwrecked by an over- 
weight of knowledge. 


impossible. 


in a sea 


Two methods have been suggested to find 
a way out of our increasing confusion in 
practical medicine. At one extreme is the 
plan to emphasize laboratory research fur- 
ther and separate it from practice and teach- 
ing. The medical school of the future is 
seen as a cluster of research institutes to 
which the hospital-clinic is attached as a 
necessary but scarcely honored appendage. 
expressly to 
sick. 


on 


Or a great hospital is built 
study disease, not to heal the Clinical 
medicine becomes a parasite basic re- 
search. At the other extreme, 
dividual clinical teachers and practitioners 
who personally have had training in chem- 
istry, physiology, physics, or other fields 
and who do with their own hands the re 
searches suggested by the puzzling troubles 
of sick patients. Too often they are old be- 
fore their training is completed and they 
can get on with their work. Nevertheless, 
this seems the best though the most costly 
solution. Midway between, we have Ph.D.’s 
with a home base in a clinical department. 
They are uneasy about losing identity with 
their primary group. They may have joint 
appointments in biochemistry and medicine 
or dermatology. Or collaborative effort goes 


we have in- 


forward as a true partnership. Too often the 
clinician may seem to, or actually try to, 
exploit someone in basic science to do his 
work for him. No form of research which 
employs slave labor can flourish. Slave and 
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science must recognize the essential role of 
clinical research as well as its profound 
difficulty and vexing frustrations. Lacking 
the neat precision of the laboratory, it shares 
the same rigorous disciplines, scepticism, 
and critique. 
Poor contact between basic science and 

clinical medicine is illustrated in the long 
lag from the early clinical knowledge of 
antiscorbutic foods, and of the circumstances 
under which scurvy appeared, to the final 
isolation and synthesis of ascorbic acid. 
Just over 200 years ago, James Lind sum- 
marized his extensive medical experiences 
in the British Navy in his treatise entitled 
“The Scurvy.” He defined the disease, ex- 
pounded its cause, described its cure, and 
illustrated its prevention. As an example 
of the ponderous movement of bureaucracy 
the Lords of the British Admiralty adopted 
Lind’s recommendations as official doctrine 
for the Royal Navy at about the time of 
his death, after a lapse of only 40 years. 
But an even more ponderous delay occurred 
in the 125 more years which were needed 
before students of chemistry and physiology 
finally got around to the isolation and syn- 
thesis of ascorbic acid. During the last 
two decades, many in vitro functions of as- 
corbic acid have been clarified but not the 
mechanism of its function in man. 

Another delay in understanding medical 
problems, worked out from the solitary 
point of view of a single laboratory spe- 
cialty, is illustrated by the fact that the 
clinical diagnosis and understanding of 
myocardial infarction, ancient history to the 
pathologist, was not made until fairly recent 
times. To be sure, the electrocardiograph 
was very helpful, but it could not be applied 
until clinicians, led by Herrick, Dock, and 
others, recognized that infarction of the 
heart was not invariably fatal. Many more 
examples could be adduced to suggest at 
least a partly negative answer to Trotter’s 
searching question, “Has the intellect a 
function?” 
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Thus, the past saw much reluctance of 
those in basic science to tackle the problems 
of clinical medicine. Under the impact of 
laboratory research, change began. It has 
continued with accelerated speed. The trend 
of neglect has been reversed completely in a 
few spots. Laboratory scientists have out- 
stripped the clinician in knowledge of cer 
tain biochemical problems relating to 

nutrition. We are in the uneasy situation 
of having vitamins whose function in man 
is not known and must be inferred by ex- 
trapolation from known or suspected bio- 
logical functions in lower animals and from 
in vitro studies. 

Let us then consider some of the differ 

ences between laboratory and clinical re 
search, recognizing that no fixed line 
separates them. There are real differences. 
Among the paradoxes which may confound 
an easy understanding of the relations of 
laboratory science and clinical science is the 
problem of normality, individuality, and the 
textbook picture of some specific disease. 
The more closely science in the laboratory 
approaches complete mathematical specif- 
cation, the further molecular and physical 
systems must be abstracted from the ac- 
tuality of their infinitely more complex re- 
lationships in a living man. Thus, as science 
becomes more exact it tends to lose contact 
with medical reality, or at least it runs that 
risk. One cannot escape the view that 
laboratory science is not always on guard 
lest, impelled by techniques and constrained 
by apparatus, it give an ironic answer to 
John Hunter’s impetuous questions: “Why 
think? Why not try the experiment?” 

Whereas clinical science may be depre 
ciated because of its inherent vagueness and 
complexity, laboratory science as it explores 
deeper and deeper takes on a cast of un- 
reality which always skirts the haunting 
possibility that it is beguiling itself by re- 
producible artifacts. If we refuse to grant 
significance to anything which cannot be 
proved in a laboratory, we have gone a long 
way toward convincing ourselves of the 
truth of the ancient charge against Socrates 


Vol. 102, Aug., 1958 


: 
a. 


EMBRYON TRUTHS AND VERITIES YET IN THEIR CHAOS 


that he was trying to prove that the lesser 
is the greater thing. 


The Kinds of Clinical Science 


The study of patients with lesions of the 
skin may be approached as descriptive nat- 
ural history. Knowledge of natural history 
enables us to identify a disease or lesion, 
to infer its cause, to predict its probable 
course, and to forecast the outcome. Ex- 
perience and what can be taught of others’ 
experience enable us to identify and then 
study the phenomena of disease, their prob- 
able interrelationships, and the consequen- 
ces. Disease may be defined as the reaction 
of the body to some injurious force or 
forces which may not always be known. 
From the train of events observed in a 
series of persons sick in the same way, we 
generalize what is called a textbook picture, 
a useful figment but still a figment, since no 
patient will have all his signs or symptoms 
at the dead center of an average and keep 
them there. We must recognize disease in 
this way to estimate severity, to judge 
prognosis, and to evaluate treatment. No 
matter how clumsy this tool may be, it is 
the only one we have in clinical medicine. 
If we scorn it for the cleaner-cutting edges 
of speculation and arbitrary systems we mix 
weed and wheat in neat but unusable bun- 
dles, 

The other major form of clinical research 
is mechanistic in intent and mechanical in 
procedure. It has as its function the study 
of how things work. Bleeding, pain, itching, 
and imbalances in the acid-base metabolism 


are its subject material and only incidentally 


the study of disease and perforce but some- 
times reluctantly of the sick man, Its method 
is experiment; its guide, technique, its 
means, an instrument. It has many notable 
exponents and was brought into a noble state 
of fruition by such people as Mackenzie 
and Thomas Lewis in England and Soma 
Weiss in this country. Its contributions are 
far too numerous to mention. Much of this 
symposium on skin disease exemplifies it. 
Its danger is that it becomes too selective, 
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views with oil immersion before scouting 
with lower powers, and, if not eternally 
vigilant, does research on such a small frac- 
tion of the phenomenon that it shares the 
danger of other laboratory research by be- 
coming an abstraction and losing reality. 

There are different kinds of clinical ob- 
servation. I shall illustrate some of them. 
Clinical observation depends on training, on 
active curiosity, and on the ability to see the 
importance of the unexpected or to recog- 
nize the unusual when one is diligently 
searching out the usual, the commonplace, 
or the anticipated phenomena of an experi- 
ment. In fact, the ability to distinguish a 
new phenomenon or to recognize certain 
obvious aspects of reality is so rare that it 
takes on some of the quality of creative 
genius. 

Looked at from another point of view. 
clinical research finds room for employment 
of at least three kinds of activity which have 
no necessary rank order of excellence. The 
most primitive type of observation is that 
which everyone practices every day. By it 
we identify objects we see. We are enabled 
to thread our way through the maze of 
traffic on a busy street, preferably with the 
help of traffic lights and traffic policemen. 
It helps us identify the bark of our dog at 
night and to know by sound of voice or 
step members of our family and close as- 
sociates. Carried slightly further along, it 
is the method by which practitioners a 
hundred years ago and, of course, today 
diagnose and prognosticate. It sees the 
splinter hemorrhage and the small purpuric 
lesion at a time when more casual observa- 
tion or an untrained person would miss 
them. It knows when to mistrust a labora- 
tory report as obviously in error or probably 
wrong. As it is applied to the art of medi- 
cine it is called clinical hunch, or intuition, 
because it depends on economy of effort 
which takes many mental steps uncon- 
sciously to arrive quickly at the proper 
destination over unseen stepping stones. 
Though it may be looked upon by the 
novice as almost magical, there is nothing 
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magical about it. It is simply the sifting 
of essential from spurious which occurs so 
rapidly that conscious intellectual effort can- 
not be seen to have been part of it. A 
skilled physician thus practicing may not be 
able to explain the devious paths he took 
and how he seized on the cardinal features 
almost in an instant. 

This kind of observation is hardly re- 
search. It takes the experience of the 
person and blends it with what he has 
learned from others. It is not likely to find 
new discoveries, either. It is impossible to 
communicate in its entirety and must be 
built up by each physician for himself, but 
clinical practice without it is null and void, 
despite laboratory brilliance and_ technical 
virtuosity. 

A second type of clinical observation 
comes close to approaching the highest 
creative intellectual activity, in which imag- 
ination fashions art or discovery. Pasteur 
had the imaginative and intuitive approach. 
Some new and luminous truth apparently 
arises spontaneously but usually after in- 
tensive thought and frequently after deep 
meditation, or it may come from no ap- 
parent stimulus or obvious connection with 
any conscious mental activity. As examples, 
one can cite Fleming’s realization of the 
possible significance of the troublesome in- 
hibition by the growth of a mold of his 
special bacterial friends, the luminous ideas 
which inspired Castle’s work on the patho- 
genesis of pernicious anemia, Hench’s ob- 
servations of pregnancy and liver disease as 
unexpected relievers of the symptoms of 
rheumatoid arthritis, and Gregg’s recogni- 
tion of the association between German 
measles early in pregnancy and the occur- 
rence in the offspring of congenital de- 
formities. As Spence said: 

This kind of clinical observation for which I can 
find no suitable name is one of the most scintillat- 
ing starting points of scientific research, but we 
cannot order it or command it. The best we can 
do is to recognize its possibility in the sensitive 
few, and to prevent its inhibition by too much 
teaching, its submersion by too much dogma, and 


its extinction by too much ritual even though it 
might be the ritual of research 
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The third form of clinical observation is 
perhaps more clearly recognized as Lewis’ 
clinical science or our clinical research and 
clinical investigation. It requires, first of 
all, (1) an idea based on (2) observation. 
This idea brings to mind (3) a question. 
The question must be formulated precisely 
with these things in mind: (4) that it is 
worth asking, (5) that it has not already 
been answered by someone else, and (6) 
that in the precise form in which it is asked 
it will provide an answer which says yes, 
no, or how much. Then, and this is often 
overlooked, (7) it must be asked by some 
one who has the qualities of intellect and 
endurance to do the actual work necessary to 
get an answer and, finally, the answer must 
be able to be (8) perceived, (9) understood, 
and (10) communicated, not necessarily in 
deathless prose but in something besides a 
series of tables and charts. Its purpose is 
to get new knowledge or to make more sense 
out of old knowledge by a new alignment 
of facts already known. 

The capacity to reach excellence in these 
forms of observation depends on several 
qualities: First of all, curiosity. Each must 
retain some of the boundless excitement, 
the glow of wonder, and the incorrigible 
persistence of the child as he begins to find 
his way around in a new world. Unfor 
tunately, this curiosity may be stifled by 
our system of education, with its great 
emphasis on memorizing masses of details. 
The next qualification is skepticism, which 
leads to a critical view of all the phases of 
observation, experimentation, interpretation, 
and the drawing of conclusions, and a third 
qualification includes some of the elements 
of a prophet, which at its highest approaches 
the wisdom of Galileo, who believed that 
phenomena could be ordered into “natural 
law gradually attainable half by discovery 
and half by creation.” 


Vascular Spiders 


I shall talk briefly about vascular spiders 
and other vascular lesions of the skin. When 
I was an intern at Johns Hopkins, spiders 


Vol. 102, Aug., 1958 


i 
4 


EMBRYON TRUTHS 


with liver disease were accepted but no one 
could tell me why. At Harvard I could 
get no help from Minot, Castle, Weiss, and 
other great men of the Thorndike. In Cin- 
cinnati, Blankenhorn encouraged Donald 
Forster, Morton Hamburger, and me to go 
on with our study. Cirrhosis was plentiful. 
I saw dozens of patients with spiders. 
Serious doctors thought this a quaint but 
harmless passion. Before long I was called 
to see some of the residents’ wives, who 
got spiders while pregnant, had no liver 
disease, and lost the spiders after preg- 
nancy. After reading Walsh and Becker's 
paper on spiders and palmar erythema, I 
found that I had been seeing and writing 
notes about curiously red hands without 
registering anything. At length I had col- 
lected systematic notes on 250 persons with 
spiders, searched for reports buried here 
and there in medical writings, and meditated 
upon the strange association of spiders and 
palmar erythema with chronic liver disease 
Medicine had 
become so specialized that no one else had 


and with normal pregnancy. 


been aware of the eruption of spiders in 


both advancing liver disease and advancing 
pregnancy. I suggested that estrogenic hor- 
mones, natural in pregnancy, accumulating 
in excess in disease of the liver might cause 
this change in the blood vessels of the skin 
as well as produce the long-known effect on 
endometrial and myometrial spiral arteries. 
Giving estrogens to a few subjects en- 
couraged me to believe that the idea was 
valid. 

A time for reflection, speculation, writ- 
ing, and rewriting came with a four-year 
turn in the Army, when I was detached from 
clinical work. A monograph was produced 
which I thought would sink into the vast 
ocean of medical literature without a splash. 
The effect was pleasantly different. Hepati- 
tis, not the confidently expected influenza, 
was the epidemic of World War IT. Despite 
my detailed description of the arterial spi- 
der, and hereditary hemorrhagic telangiec- 
tasia, mistakes are made repeatedly. Many 
useful signs are missed. Others are mis- 
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construed. Since the patient cannot be ex- 
amined by a laboratory, errors may arise 
from lack of effort and of knowledge. In 
recent years I have described in detail many 
of the hitherto uncodified 
variety of related lesions. I will take you 


features of a 


for a brief tour through my gallery. 

Here the main clinical features, the sig- 
nificance, and some aspects of pathogenesis 
of several vascular lesions of the skin were 
illustrated by slides and movies. The de- 
tailed this 


rested have been reported in a series of 


studies upon which discussion 
papers and mongraphs listed in the refer 
ences, where may be found a discussion of 
the writings and ideas of other investiga 


tors too.)-18 


The Discipline of Method 


| have evolved a plan for the systematic 
collection of data on vascular lesions of the 
skin. 


worth 


It seems so simple as to be scarcely 
but such a 


systematic study is too much trouble or too 


bothering you’ with, 


drab for most physicians, dermatologists, 
or internists. Somewhat surprisingly, I have 
become an exponent of what used to be 
called, with grace and feeling, natural phi- 
losophy. I have found it convenient to col 


lect and record information along these 
lines: 

1. Decide what kind of a lesion is to be observed 
and evolve a careful description and definition of 
it. I now keep notes on several dozen vascular 
lesions and related marks in my patients. 

2. Determine and record the topography related 
to the microcosmic geophysical anatomy of skirt 
and mucous membrane. 

3. Is there a relationship to sex? 

4. Is there a relationship to age? 

5. Is there a connection with disease or other 
states, such as pregnancy, or is it a parameter of 
health ? 

6. Do 
color, or occupation have any 
problem ? 

7. Are there temporal factors of clock or calen- 
dar related to onset, growth, course, ultimate fate. 
changes, and circumstances of coming or going of 
a lesion? 


complexion, skin 
bearing on the 


such factors as race, 


8. Analyze the gross and microscopic morphology 
of the lesion. 
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9. Evaluate and environmental 
factors. 

10. Historical aspects may be left conveniently 
for later, lest prejudice or established error in- 


fluence one too much. 


geographical 


Since most lesions will be 
known already, we are not really beginning from 
virginal ignorance. 

11. Employ the methods of chemistry, physiology, 
and any other appropriate science to explore leads 
This 
may be the work of a few weeks or a lifetime. 


which are uncovered in the clinical study. 


12. Go back to patients and verify the products 
of laboratory research. 
13. Communicate 


findings and 


them in practice and teaching. 


useful employ 

14. If possible integrate the whole and synthesize 
the knowledge into practical wisdom and erect 
hypotheses, not as a corral to keep unbroken horses 
in permanent stockade but as a scaffolding to be 
taken down when a particular part of the structure 
of science is built solid. 

As I have continued to expand my ob- 
servations, I have become aware of two 
things. One is the profound difficulty of 
seeing perceptively what is there. Loss of 
intellectual energy is the price we pay for 
We live 
in a day of distraction, when only the very 
persistent or the truly great can sacrifice 
that part of themselves which is used up 
with complete attention. The process re- 
sembles on a small scale what happens to a 
bee when it stings. 


strict and complete concentration. 


It is too painful for 
most of us to try. 

The second may be part of the humility 
arising from experience. Fortunately it 
comes often to those whose life is spent in 
teaching and practicing medicine. Progress 
is too fast for us. Medicine has made truly 
splendid advances. These are being spread 
before you at this annual meeting in im- 
pressive splendor. We expect such excel- 
lence to be so routine that we hardly praise 
outstanding work. But those of us who 
daily confront patients who have troubles 
large or small, banal or fatal—how little 
do we know of the minute temporal anatomy 
of disease and its causes, ecology, and pre- 
cise unfolding in John Smith, a single 
unique person, who is changing before our 
eyes as he is influenced by all the myriad 
variables of seed, soil, fertilizer, and climate. 


How rare it is for a physician, resident, or 
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undergraduate student to trace entirely 
through even one night watch the kaleido- 
scopic movements of all the little secrets of 
a sick man and his disease. And how much 
rarer is such a vigil, measured in months, 
years, or a lifetime, as a patient shifts from 
work, to home, to doctor’s office, to hospital, 
out again, and to the cure or fatal end of 
his We that the textbook 
picture, at best a matter of averages, never 
suits a given patient in all particulars or 
for long. How rarely can we pinpoint the 
secular trends with precision or generalize 
clearly data collected by diligence. How 
few of us are aware of all the turbulent 


disease. know 


variables as we pursue our clues amidst a 


network of shifting, bending, and seem- 
ingly elastic coordinates. This is idle 
demonstration at the wailing wall, and | 
hope my plea for excellence and work 
demands no more than we can evoke of 
diligence taught by discipline to become 
clinical wisdom. 


no 


If we cannot realize these 
objectives, we might as well mechanize 
medicine and put it in the hands of engineers 
and bureaucrats, who suspect that they can 
make it more efficient and pretty it up by 
automation. No. Everyone in clinical prac- 
tice, if he has any compassion and any 
perception, knows that too often he is at the 
And this lack of 
certainty is born of ignorance about the 
knowable. 


merey of uncertainty. 


It is the failure to observe rather 
than the inaccessability of facts. It cannot 
come from laboratory research, and without 
it the spectacular know-how of the labora- 
tory may lead to nothing more than ab- 
stractions—bombinans in vacuo. My thesis 
is that we will never improve the situation 
unless we can attract into the arena of the 
sick dedicated workers who will observe at- 
tentively, collect data, and trace to their 
best capacity things obviously important and 
obviously Until the small 
shoals as well as the giant headlands of 
disease have been mapped, we shall move 
with the halt, the lame, and the blind in our 
recurrent shipwrecks. 


unimportant. 


Vol. 102, Aug., 1958 


= 
: 


EMBRYON TRUTHS 


Conclusion 

Well, as happens on any journey into a 
new land, | started out confidently enough 
in familiar territory and made good progress 
for a time. Soon the trail 
Perhaps | was not even as 
sure of where | was as Daniel Boone, who, 
when asked late in life if he had ever been 
lost in the wilderness, pondered a bit and 


faded out. | 
stumbled on. 


answered, ‘No, but once | was bewildered 
With overmuch effort | 
some simple platitudes, 

for 


for three days.” 
have arrived at 


axioms, I believe, anyone concerned 
with mankind as a biological phenomenon, 
and something more—men and women— 
the persons he knows and the patients he 
studies and treats. 

I maintain that science and medicine can- 
not achieve their best purpose until clinical 
science regains its status as the mother of 
This is not to be done at the 
expense of laboratory research or even in 
competition with it. Clinical and laboratory 


sciences. 


science must be partners of equal stature. 
Collaborative research, a team of horses 
yoked together, may not wii any Derbies 
but might win some chariot races. If we 
continue emphasis on projects, piece work, 


equipment, and techniques at the expense 


of clinical work, medicine will suffer. Lab- 
oratory work must not be directed by ma- 
chines, reducing each problem to an artificial 
fiction with only one variable, for then it is 
separated so far from reality that its num- 
bers are mere abstractions. Clinical medicine 
must concentrate on the particular, watching 
many things at once, frustrated by variables 
out of control and many not even known, 
limited by what it may do in manipulative 
experiment but alert to make the most of 
Nature’s experiments which no laboratory 
can duplicate. It must guard against dif- 
fuseness, premature generalization, and the 
conception of biological truth as fixed. For 
it is only by warm cooperation of men in 
the 
chemistry, physiology, physics, and pathol- 
ogy, with clinicians that greater biology will 


various special disciplines, such as 
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lead to a better understanding of man. | 
trust that at least the theme of my discourse 
is in keeping with Sir Thomas Browne's 
wonderful words of old from Christian 
Morals, “Let thy studies be free as thy 
thoughts and contemplations: but fly not 
only upon the wings of imagination; join 
sense into reason, and experiment unto 
speculation, and so give life unto embryon 
truths, and verities yet in their chaos,” 

State University of Iowa, University Hospitals, 
Department of Internal Medicine. 
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Synthesis and Metabolism of Radioactive Heparin 


Introduction 


Heparin synthesis, metabolism, and fate 
has been an enigma for many years. The 
following paper is based on the results of 
a three-year biochemical and clinical study 
of this fascinating substance. New methods 
of study were established, including the 
synthesis and experimental use of radioac- 
tive heparin in an effort to elucidate its 
many problems. 

Heparin has been employed clinically for 
a number of years in the treatment of 
thrombosis. The rationale for its applica- 
tion is the fact that it is an extremely potent 
inhibitor of blood coagulation, and conse- 
quently it may be expected to be beneficial 
Its effect as 
an anticoagulant is almost immediate, and 


in thromboembolic diseases. 


it is therefore extremely useful where rapid 
action is required.'| Heparin acts primarily 
on one of the later stages of blood coagula- 
tion, i. e., it inhibits the formation of throm- 
bin from prothrombin and, to some extent, 
prevents thrombin from converting fibrino- 
gen to fibrin. The pharmacological effects of 
heparin are confined to the blood, It con- 
sequently does not interfere with production 
of prothrombin in the liver (as does bishy- 
droxycoumarin [Dicumarol]); it does not 
affect blood pressure, body temperature, 
respiration, or hepatic function. Further- 
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more, although heparin prolongs clotting 
time, it does not affect bleeding time, and as 
a result it can be employed where surgery 1s 
involved. On the basis of all the above con- 
siderations and a of others, the 
present and potential applications of heparin 


number 


are extremely important and an understand- 
ing of its basic biochemistry and physiology 
is definitely desirable. 

In addition to its anticoagulant action, 
heparin has been found to effect the clear- 
ance of lipemic plasma.? In this action it 
appears to take an important part in_ the 
transport and metabolism of lipids. There 
is good evidence that heparin is involved 
in the activation of a lipoprotein lipase, 
which effects the metabolic degradation and 
utilization of ingested fat.** 

From a biochemical point of view, it is 
also of interest that heparin inhibits certain 
enzymes.* It is also involved in radiation 
sickness, and it has been claimed to be 
effective in the treatment of frostbite." 

Heparin is a normal constituent of animal 
organisms, the highest concentration being 
found in liver and lung. In consideration 
of this fact, it may be expected that this 
substance is involved in physiological states, 
both in normal fat metabolism and in blood 
fluidity maintenance. 


Chemistry 

Heparin is a sulfated mucopolysaccharide 
having a number of structural features in 
common with hyaluronic acid and chondroi- 
tin sulfuric acid. It is a polymer having a 
molecular weight of about 16,000. The ex- 
act chemical structure of heparin is still 
open to question; however, it is known to 
be composed of glucosamine, glucuronic 
acid, and sulfate ester groups. The most 
probable structure appears to be the repeat- 
ing tetrasaccharide unit shown in Figure 1.° 
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Fig.  1.—Structural 
formula heparin 
Molecular weight is about 
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Biochemistry and Physiology 


The basic biochemistry and physiology 


of heparin involves a number of problems. 
Firstly, since heparin is a compound which 
is a natural component of various tissues, 
the question arises 
it. 


is 


as to how the body syn- 
The heparin content of an 
not the result of ingested 
heparin, as is the case with vitamins and 
some amino acids. On the contrary, the 
synthesize this substance 
from smaller and less complicated molecules. 
To know what these precursors are is thus 
one of the primary requirements for the 
understanding of heparin metabolism and 
function. 


thesizes 
organism 


tissues actually 


A corollary to the above problem is the 
of the normal turnover rate of 
Since the latter is constantly being 
synthesized and catabolized, the question as 
to the the methods of 
degradation, and the identity of the meta- 
bolic products is of considerable signifi- 
cance. 


questic mn 
heparin. 


rate of turnover, 


Since heparin normally occurs in living 
organisms, a second question which has not 
been answered satisfactorily is what is the 
physiologic function of this substance. It 
is known that when heparin is administered 
to animals it will increase the clotting time 
of the blood and will also induce the clear- 
ing of lipemic blood. 
has inhibitory effects on enzymes; 
it has some bacteriostatic and a number of 
other effects. However, it is still an open 
question as to which, if any, of these activi- 
ties is the normal function of. heparin. 


In vitro, heparin also 
certain 


From a purely clinical and pharmacologi- 
cal point of view it is also important to 


know the mechanism of action of adminis- 
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tered heparin, the change it undergoes, the 
route and rate of excretion, and the form in 
which it is excreted. 

Although all of these can be formulated 
as separate problems, the information and 
conclusions in each of these are interdepend- 
ent. Biochemical studies with heparin are 


extremely difficult, since very small quan- 


tities are involved and the isolation and 
analytical procedures are either very long 
or open to criticism. Information on 
heparin is therefore scanty, and what is 


known is open to question. 


Experimental Studies and Results 


In order to solve the problems of  bio- 
synthesis use was made in our laboratory 
of isotopic tracers. 

If a specific compound is a precursor of 
heparin, administration of the former la- 
beled with a radioactive isotope should yield 
radioactive heparin. The rate of synthesis 
of the radioactive heparin, or the specific 
radioactivity of the heparin at different 
periods after administration of the pre- 
indicate the rate at which 
by the 
Applying this approach, it was found 
that radioactive heparin could be isolated 
from animals to which radioactive glucose 
(C™) had been previously administered.® 
This indicated that glucose is involved as a 
precursor in the biosynthesis of heparin. 
In similar 


cursor, would 
heparin is normally 


body. 


synthesized 


a manner, administration of 
radioactive sodium sulfate (S*°) resulted 
in the formation of radioactive heparin con- 
taining S**, indicating that sulfate is also 
a building block for heparin biosynthesis.’ 
In other words, the intact living organism 
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SYNTHESIS AND METABOLISM OF RADIOACTIVE HEPARIN 


Turnover of Heparin in Various Organs * 


Liver Lung Spleen 


* Given as % remaining after a given time. 


is capable of synthesizing heparin from 
glucose and inorganic sulfate. 

It might be noted at this point that the 
radioactive heparin can be extracted from 
the liver, lung, spleen, or kidney of the 
animals after injection of the radioactive 
precursor and that the rate of incorporation 
or concentration of radioactivity is within 
the same order of magnitude in all of these 
organs. 

Additional experiments on the rate of this 
biosynthesis have shown that heparin has 
a half-life of three and one-half days. In 
other words, it takes this amount of time 
for half of the body heparin to turn over 
and be renewed. Looking at this from an- 
other point of view, every three days the 
living organism catabolizes and synthesizes 
half of its total heparin. This was found 
by means of radioactive S*° and radioactive 
heparin. The Table gives the quantitative 
data on these facts. 

In addition to the study of the biosynthe- 
sis of heparin, the availability of radioactive 
heparin allows for the possibility of numer- 
ous metabolic studies with this substance 
which could not have been otherwise carried 
out. 

The first fact which had been definitely 
established is that heparin is a normal con- 
stituent of blood. Previous reports on this 
question from different laboratories were 
conflicting, since the purification and assay 
of minute amounts of heparin was always 
open to some question. However, the diffi- 
culties were overcome by means of radio- 
technique. It thus 
shown that heparin is found in normal 
blood in concentrations of 0.5 mg. per 100 
ml.§ 


isotope carrier was 
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3000 
3.4mg per kilo 
— —@ 2./ mg per kilo 
|.4.mg per kilo 


RADIOACTIVITY (COUNTS PER MINUTE PER 10 ML) 


6 
HOURS AFTER INJECTION 


Fig. 2——Amount of heparin in blood at various 
time intervals after intravenous injections. 


Radioactive heparin has also given a 
clearer picture as to what happens to this 
substance when it is injected intravenously.® 

Thus dogs were given intravenous injec- 
tions of 1.4, 2.1, 2.8, and 3.4 mg. of 
heparin per kilogram. The 
radioactivity in the blood and its coagulation 
time were then measured after various in- 
tervals. [Figure 2 shows graphically the 
results obtained when 1.4, 2.1, and 3.4 mg. 
per kilogram were administered. It can be 
seen that during the first three hours there 
is a sharp decrease in the amount of radio- 
activity (or in the heparin concentration ) 
in the blood, after which time it is cleared 
rather slowly. 


radioactive 


The radioactivity measurements indicate 
that the heparin is cleared from the blood 
in 5.4 hours when 3.4 mg. per kilogram is 
administered, in 5 hours when 2.1 mg. is 
administered, and within 3.7 hours after 
administration of 1.4 mg. per kilogram. The 
effect on blood coagulation is extremely 
pronounced one to two hours subsequent 
to injection in all cases, after which time 
it is proportional to the amount of heparin 
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Day 
0 100 100 100 
1 84.6 89.2 82.3 
2 69.0 69.6 69.0 
3 56.2 60.1 51.7 
4 45.1 48.7 43.1 
7 27.2 31.2 28.3 
14 4.6 5.2 6.1 
‘ 
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Deactivated Heparin 


Inorganic Sulfur 


Deactivated Heparin 

A product of Heparin degradation 
This deactivated Heparin loses 
most of its anticoagulant activity 


(or radioactivity) in the blood. The point 
of interest in these results is the fact that 
increasing the dosage from 2.1 to 3.4 mg. 
per kilogram had a comparatively small ef- 
fect on the clearance from blood and _ the 
duration of pharmacological activity. This 
would indicate that amounts above a certain 
critical concentration in the blood are ex- 
creted very rapidly, and so the duration of 
ction is not proportional to the amount 
administered. 

This information has definite significance 
in clinical procedure. It indicates that intra- 
venous dosage of heparin above a certain 
amount (2 to 2.2 mg. per kilogram) would 
have comparatively little value as far as the 
duration of pharmacological effect on blood 
clotting is concerned. The reason for this 
is that the blood can hold a specific concen- 
tration of heparin for a certain amount of 
time. Any amount above this concentration 
is eliminated from the blood very rapidly, 
and the only time prolongation which would 
result from higher doses would be the time 
required for this rapid clearance. As a 
consequence, the only way to prolong the 
heparin affect would be to introduce the 
drug over a long period, as occurs in four- 
hourly intramuscular injections. 

One other question which requires eluci- 
dation is where the heparin goes after it 
leaves the blood stream. Although work on 
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serve” concept, showing 


the route taken after in- 
travenous injection, 


Heparin 
Deactivated Heparin 


Excreted 
in Urine 


Inorganic Sulfur 


this problem is still being carried out, some 
preliminary findings can be reported. At a 
four-hour period after injection, 20% to 
25% is found in the liver; about 2%, in 
the lung, and the rest is distributed in all 
the tissues. In one case, it was found that 
some had even found its way into the urine. 
After 24 hours 25% to 30% of the injected 
heparin is eliminated in the urine. Elimina- 
tion of the rest of the drug by this route 
is very slow and may take over a_ week. 
The material which is found in the urine is 
partially deactivated and desulfated, and 
there is good indication that this deactiva- 
tion may take place in the liver (Tig. 3). 

The relationship of heparin to lipid me- 
tabolism and clearing factor is postulated in 
Figure 4. It seems remote that a_ single 
daily or biweekly injection of heparin could 


LIPIDS 
LIPOPROTEINS 
CHYLOMICRONS HYDROLYZED FAT 


HEPARIN + CLEARING FACTOR 


Fig. 4.—The role of heparin in lipid metabolism 
and its possible association with clearing factor. 
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have any significant physiologic clinical ef- 
fect when employed for this purpose. Four- 
hourly injections appear to be more logical. 


Summary 

Heparin is a sulfated mucopolysaccharide 
which is normally present in animal tissues 
and blood. Its activity as an anticoagulant 
makes it a compound of basic interest in 
medicine, and, consequently, a firm under- 
standing of its biochemical and pharmaco- 
logical action is extremely important. By 
means of radioactive isotopes it was shown 
that heparin is synthesized from glucose and 
inorganic sulfate. The availability of radio- 
active heparin allows for the study of its 
metabolism and pharmacological action. 

It appears that the optimum dosage for an 
adult of 150 Ib. weight is 50 mg. every four 
hours when given intravenously. 

Larger doses would not proportionately 
increase the heparin effect and are unwar- 
ranted, 

The intramuscular route 
slightly higher dosage schedule. 


necessitates a 


Heparin is a normal constituent of blood 
in concentrations of 0.5 mg. per 100 ml. 


Eiber—Danishefsky 


New York Medical College, Flower and Fifth 
Avenue Hospitals, 1 E. 105th St. (29). 


REFERENCES 


1. Jorpes, J. E.: Heparin, London, Oxford Uni- 
versity Press, 1946. 

2. Hahn, P. F.: Abolishment of Alimentary 
Lipemia Following Injection of Heparin, Science 
98 :19-20, 1943. 

3. Korn, E. D.: Clearing Factor, a Heparin- 
Activated Lipoprotein Lipase: II Substrate Speci- 
ficity and Activation of Cocoanut Oil, J. Biol 
Chem. 215 :15-26, 1955. 

4. Roth, J. S.: Ribonuclease: I]. Activators and 
Inhibitors for Ribonuclease, Arch. Biochem. 44: 
265-270, 1953. 

5. Wolfron, M. L.; Montgomery, R.; Karabinos, 
J. V., and Rathgeb, P.: The Structure of Heparin, 
J. Am. Chem. Soc. 72 :5796-5797, 1950. 

6. Danishefsky, I., and Eiber, H. B.: Utilization 
of Glucose in the Biosynthesis of Heparin, Am. 
Chem. Soc. Abstracts 131:72c, 1957. 

7. Eiber, H. B., and Danishefsky, I.: The In- 
corporation of S*-Sulfate into Heparin, J. 
Chem. 226:721-724, 1957. 

8. Eiber, H. B., and Danishefsky, I.: Heparin in 
Blood, Proc. Soc. Exper. Biol. & Med. 94:801-802, 
1957. 

9. Eiber, H. B., and Danishefsky, I.: Clearance 
ot Injected Herapin from Blood, Nature, to be 
published. 


siol. 


a 

“ft 

193 


HABEEB BACCHUS, Ph.D., M.D., Bethesda, Md. 


It is becoming increasingly clear that cere- 
brovascular hemodynamics are influenced by 
alterations in cardiopulmonary physiology. 
The work of Kety and Schmidt! revealed 
that an increased cerebral blood flow occurs 
in hypercapnia and in hypoxia. It has also 
been shown that the increased cerebral blood 
flow in such situations is followed by in- 
creased cerebrospinal fluid pressure.* The 
exact mechanism whereby these changes in- 
fluence cerebral vascular dynamics is not 
clear. Clinical syndromes attesting the rela- 
tionship between cardiopulmonary physi- 
ology and cerebrovascular dynamics have 
been described. Within the past two decades 
reports have appeared demonstrating signs 
and symptoms of intracranial disease in pa- 
tients with primary pulmonary problems. 
These reports have been well reviewed by 
Conn et al.,3 who also added two cases of 
their own of patients with “emphysematous 
encephalopathy.” 

In recent months we have had the op- 
portunity of studying two patients with 
pulmonary disease associated with clinical 
findings suggesting the presence of increased 
intracranial pressure. The primary disease 
in one patient was pulmonary arteriosclerosis 
and interstitial pneumonia, and in the second 
patient it was emphysema and mild conges- 
tive heart failure. Presumptive diagnosis on 
admission of the first patient was brain 


tumor. 


Report of Cases 
Case 1.—A 47-year-old white male office worker 
was admitted on Jan. 25, 1957, because of recent 
onset of dizziness, incoordination, and occasional 
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episodes of disorientation. The illness started one 
week prior to admission, as a “cold,” for which he 
was treated with penicillin by his physician; he 
apparently became progressively worse until day 
of admission. No other details of his medical his- 
tory were available at that time. He was admitted 
to the hospital with a note from his family physi- 
cian to the effect that the patient had not been 
This 
statement was prompted by the ataxic and semi- 
stuporous state of the patient when seen by the 
family physician. 


drinking any alcohol prior to admission. 


On the night of admission patient was seen by 
an intern, and he was considered to be fairly com 
fortable and not critically ill. Only a cursory ex 
amination was done at that time. The patient was 
visited several times during the night by the 
nurse, and it was presumed that he was sleeping 
comfortably. 

The patient was seen on the following morning 
and was found to be semicomatose. He appeared 
quite cyanotic and plethoric and was dyspneic 
Blood pressure was 190/100; pulse, 110 per minute. 
His face was full and showed a ruddy cyanosis 
The pupils were bilaterally constricted; visual fields 
were not examination 
revealed marked engorgement of the retinal veins 
and moderate papilledema bilaterally. Movement 
of the tongue was lethargic; speech was_ thick 
Moderate nuchal rigidity was noted. The chest 
was symmetrical; there were equal excursions bi 
laterally; bibasilar crepitant rales were heard. The 
apical rate was 110, and there was a diastolic 
gallop rhythm clearly heard on auscultation. The 
left lateral to the 
midclavicular Examination of the abdomen 
revealed slight distention and no evidence of as 
cites; the liver edge was palpable 2 cm. below the 
right costal margin. There was no edema or venous 
distention in the extremities. 


determinable. Fundoscopic 


border of dulness was 1 


line. 


cm. 


Neurological exami 
nation revealed generalized areflexia, with no path 
ological Clinical was that 
the comatose state associated with cyanosis, ple- 


reflexes. impression 
thora, and history of ataxia and headaches was 
probably due to an intracranial tumor. 

Laboratory work revealed a blood glucose level 
of 189 mg/100 ml.; blood urea nitrogen, 33 mg/100 
ml, ; COs, 34 mEq. per liter; hemoglobin, 17 gm/100 
ml.; hematocrit, 55%; red blood cell morphology 
revealed polychromatophilia stippling. Total 
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leukocyte count was 13,250 per cubic millimeter, 
with 51% segmented forms, 2% band forms, 22% 
lymphocytes, 1% monocytes, and 25% degenerated 
There were 42 nucleated red cells per 100 
leukocytes. Lumbar puncture done at this time re- 


cells. 


vealed an opening pressure of 290 mm. of spinal 
fluid. Four milliliters of for 
laboratory studies, which revealed 10 red cells per 


fluid was obtained 


cubic millimeter and 1 leukocyte per cubic milli- 
meter. The content of chloride was 117 mEq. per 
liter and of protein, 84 mg/100 ml. (This de- 
termination was repeated.) The patient died about 
14 hours after admission. 
considered to be brain tumor. 


The cause of death was 


Autopsy was performed within two hours after 
death. 
pneumonia 


The positive findings were an_ interstitial 
arterio- 
myocardial hypertrophy and dilatation 


in both lungs; pulmonary 
sclerosis; 
of the right ventricle; passive congestion of the 
liver, spleen, and kidneys; marked congestion of 
the cerebral vessels, and cyanosis of the skin and 
mucous membranes. 

Following the patient’s death the wife was con 
sulted regarding his medical history. It was re- 
vealed that the patient was in good health up to 
In April, 1955, he 


was hospitalized for eight days because of pneu- 


two years prior to admission. 
monia. The hospital records revealed that he had 
an extensive pneumonic infiltration of the entire 
right lower lung. 
600,000 units per eight hours, and responded by 
becoming afebrile in two days. At that time patient 
was noted to be quite lethargic. He had 
“thick speech” and a vacant stare and was con- 
Laboratory work at that time revealed a 
hemoglobin value of 14.8 gm/100 ml.; hematocrit, 
48%; normal erythrocyte Total 
leukocytes were 10,100 per cubic millimeter with 
28% segmented forms, 44% band 1% 
metamyelocytes, 17% lymphocytes, and 10% mono- 
cytes. Urine showed 1+ glycosuria. (Blood sugar 
on the following day was 87 mg/100 ml.) Elec- 
trocardiogram was interpreted as within normal 
limits. Because of a diagnosis of meningitis en- 
tertained at that time, a lumbar puncture was per- 
formed. Opening pressure was 250 mm.; cell count 
revealed 1 lymphocyte per cubic millimeter; total 
protein, 84 mg/100 ml. (sic), chlorides (as 
NaCl), 690 mg/100 ml.; glucose, 129 mg/100 ml. ; 
Kahn and colloidal gold, negative. He was treated 
symptomatically and was discharged after eight 
days of hospitalization, at which time the process 
in his right lung had cleared. 


He was treated with penicillin, 


also 
fused. 
morphology. 


forms, 


The patient did fairly well until October, 1956, 
four months prior to the final admission. He had 
complained of not feeling too well at that time. 
He had several episodes of upper respiratory in- 
fections between October, 1956, and January, 1957, 
for which he was treated with penicillin, without 
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sustained clinical improvement. His wife reported 
that during the month of January, 1957, during 
the three-week period just prior to admission, the 
patient became stuporous and had memory lapses 
He was also noted to have 
Be- 
cause of his stuporous and ataxic episodes it was 
thought that the patient had been consuming 
alcohol, but this was denied by the wife and by 
the patient. He kept “staggering around” with 
thick speech until the time of his final admission 
to the hospital. 


on several occasions. 
a ruddy cyanotic appearance at that time. 


Comment.—The autopsy findings revealed 
an interstitial pneumonia superimposed on 
pulmonary arteriosclerosis, with right ven- 
tricular enlargement and failure. It is likely 
that the encephalopathy during the previous 
admission is similar to the one on the final 
admission. No evidence of brain tumor was 
found. The right-sided failure in this pa- 
tient was secondary to pulmonary disease. 

Case 2.—A 57-year-old white woman was ad- 
mitted from the emergency room because of severe 
dyspnea, swelling of both feet and ankles, and 
moderate right upper quadrant abdominal pain. 
These symptoms had been progressive for three 
She had not 
seen her family physician for the preceding six 
weeks. She reported that she was known to have 
failure chronic 


to four weeks prior to admission. 


chronic congestive heart and 


emphysema and had been maintained with digitalis, 


diuretics, low-salt diet, expectorants, broncho- 
dilators, and mucolytic agents. Apparently she 
had had no recent response to acetazolamide 


(Diamox). Past medical history was mainly con- 
fined to the long-duration illness described above 
Review of systems revealed that patient suffered 
from severe headaches and had several spells of 
disorientation, semistupor, and blurred vision. 
Physical examination on admission revealed a 
well-developed obese white woman in obvious 
dyspnea and with moderate cyanosis of the lips. 
Temperature, 98.8 F; 130/85 ; 
pulse, 96 and regular; no nuchal rigidity; no 
retinopathy; lungs revealed decreased breath 
sounds over upper lung fields and crackling rales 
over lower lung fields bilaterally. There was no 
evidence of consolidation. Heart sounds were dis- 
tant; no murmurs were heard. Left border of dul- 
ness was 1.5 cm. lateral to midclavicular line. The 
abdomen was obese and appeared distended; no 
fluid wave was elicited; liver was smooth and was 
enlarged to 4 cm. below the right costal margin. 
The lower extremities were obese and swollen, 
with 4+ pitting edema from the feet to lower 
half of the thighs. Pedal pulses were not palpable ; 
femoral and popliteal pulses were intact. Neuro- 


blood pressure, 
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logical examination was within normal limits. 


Clinical impressions at this time were congestive 
heart failure (with hypervolemia) 
chronic lung disease and to arteriosclerotic heart 


secondary to 


disease. 

Chest 
prominence of vascular markings, mainly confined 
to the left side. 
being consistent 


x-ray on admission revealed a_ slight 


These findings were regarded as 
and 
an accompanying inflammatory infiltration in the 


with pulmonary congestion 
left lung base. Bilateral bibasilar calcifications were 
present. The cardiac silhouette revealed an accen- 
tuation of the left ventricle. Electrocardiogram re- 
vealed semivertical position with the ORS vector 
directed posteriorly. The QRST angle was nor 
mal. No evidence of right strain 

Laboratory work revealed hemoglobin value of 
16.3 gm/100 52%: total leuko- 
cytes, 6000, with 68% segmented neutrophils, 20% 
Serum Na was 
Cl, 109 mEq., 
Serum proteins were normal. 


hematocrit, 


lymphocytes, and 2% monocytes. 

137 mEq. per liter; K, 4.8 mEq.; 
and COs, 31 mEq. 
Urinalysis was essentially normal 


Patient was treated with mercaptomerin (Thio- 


merin) and aminophylline intravenously; was 
continued on a low salt diet, isoproterenol 
(Isuprel) four times daily, oxygen mask, and 


digitalis, 0.1 gm. daily. In the first 36 hours fol- 


lowing admission patient excreted 4900 cc. by 
diuresis. The peripheral edema improved con- 
siderably; the lung findings had improved, but 


there were bibasilar crackling rales. She continued 
to improve during the next five days except for 
occasional burning epigastric pain, for which the 
patient, of her own volition, took Tums (calcium 
carbonate, 


precipitate, magnesia 


nesia trisilicate, oil of peppermint, and sugar), with 


carbonate mag- 
relief. Occasional episodes of shortness of breath 
were relieved by isoproterenol by On 
the sixth hospital day the patient was observed to 
She lapsed 
She 


was treated symptomatically, was placed under an 


nebulizer. 


become quite restless and cyanotic. 
into a semicomatose state during the night. 


oxygen tent for three hours, and was improved. 
Serum electrolytes next morning were as follows: 
Na, 139 mEq. per liter; K, 5.0 mEq.; Cl, 96 
mEq.; COs, 33 mEq., and blood urea nitrogen, 
10 mg/100 mi. 
congestive heart failure continued; the peripheral 


Symptomatic improvement from 
edema receded, and no pulmonary rales were heard. 
Occasional episodes of dyspnea were controlled 
by the use of isoproterenol, liquids, and expec- 
torants. Serum electrolytes on the eighth (May 
13, 1957) hospital day revealed Na, 141 mEq. per 
liter; K, 5.4 mEq.; Cl, 91 mEq., and COs, 39 mEq. 
On the following day these levels were essentially 
the the COs to 
34 mEq. per liter. The patient was treated with 
acetazolamide for the next five days 


same except for a decrease of 


She did very 
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well symptomatically. Electrolytes four days later 
revealed (May 22, 1957) Na, 143 mEq. per liter; 
K, 5.5 mEg.; Cl, 102 mEq.; COs, 28 mEq. On 
May 23, eighteen days after admission, patient was 
being prepared for discharge. On that morning 
patient was noted to be quite drowsy and somno- 
lent. Physical examination revealed blood pres 
sure, 150/100; pulse 92 per minute, and respirations 
40 per There 
rigidity; pupils were 
Funduscopic examination revealed markedly en 
gorged retinal veins and marked papilledema_ bi- 
laterally; lungs, decreased breath and 
minimal amount of bibasilar crackling rales. Heart, 
apex rate 92; no murmurs. Abdomen, no disten- 
tion, soft; liver, palpable. Neurological 
findings, complete areflexia, no muscle strength; 
muscle strength, considerably decreased; no patho- 


moderate nuchal 
constricted 


was 
bilaterally 


minute 


sounds 


barely 


logical reflexes. Patient was confused and some- 
what disoriented. 

Lumbar puncture at this time revealed the open 
ing pressure of 500 mm. of cerebrospinal fluid 
Three 
studies, which revealed 1 leukocyte and 1 red cell 
15 mg/100 ml.; 
per liter; colloidal gold curve 
Serum CO, at this time 


milliliters was removed for laboratory 


per cubic millimeter; proteins, 
chloride, 112 mEq 
and Kahn test, negative. 
was 35 mEq. per liter. 


symptomatically with intravenous fluids (10% dex- 


The patient was treated 
trose in and improved within 10 hours 
The patient continued to improve and was dis 
after 25 days in the hospital. Serun 
electrolytes on the day prior to discharge were as 
follows: Na, 132 mEq. per liter; K, 5.4 mEq.; 
Cl, 103 mEq., and COs, 35 mEq. 
charged with a regimen of low-salt diet, digitalis, 
expectorants, and isoproterenol by nebulizer, to the 


water ) 


charged 
She was dis- 


care of her family physician. 

Comment.—This patient had a history of 
chronic cardiopulmonary disease. Previous 
episodes of the encephalopathy were de- 
scribed by the patient. The present episode 
occurred after the patient had responded 
fairly satisfactorily to treatment for con- 
gestive heart failure. 


Comment 

3oth patients described here presented 
symptoms and signs of increased intracranial 
pressure during their hospitalization. The 
clinical diagnosis of brain tumor was made 
on Case 1 prior to his death. Case 2 de- 
veloped the signs and symptoms of increased 
intracranial pressure during her hospital 
stay. The history of both patients revealed 
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episodes of disorientation, confusion, ataxia, 
severe headaches, and “thick speech.” Both 
patients showed evidence of secondary poly- 
cythemia and the ruddy cyanosis associated 
with the polycythemia. 

1 re- 
vealed no evidence of primary brain disease. 
The smoothing of the cerebral surface was 
associated with elevated cerebrospinal fluid 
pressure. 


Postmortem examination of Case 


In Case 2 the signs of increased 
intracranial pressure disappeared on sympto- 
matic therapy. The marked papilledema and 
retinal vein engorgement observed during 
her episode of encephalopathy were associ- 
ated with a markedly elevated cerebrospinal 
fluid pressure. Lumbar puncture was not 
repeated, but the findings of venous engorge- 
ment as well as papilledema had disappeared 
within 10 hours, at which time the patient 
was symptomatically better. 

The mechanism of this syndrome of en- 
cephalopathy associated with pulmonary dis- 
ease has been suggested as being due to the 
hypercapnia and hypoxia, secondary to the 
decreased ventilation in the lungs, whether 
secondary to an infectious process, to pul- 
monary edema, or to vascular problems. 
The hypercapnia and hypoxia are presumed 
to cause cerebrovascular dilatation, with sub- 
sequent edema and congestion of the brain.* 
It is interesting, in this connection, to note 
that although these two patients had evidence 
of pulmonary disease and high levels of 
COs (chemical determination) the episode 
of encephalopathy in Case 2 did not coincide 
with the highest levels of COz. It might be 
suggested that other biochemical changes 
associated with the hypercapnia might me- 
diate the marked cerebrovascular dilatation 
of this syndrome. Unfortunately, blood pH 
determinations were not done in these pa- 
tients. It is suggested that the biochemical 
changes related to chronic cardiopulmonary 
disease apparently provide the basic electro- 
lyte alterations upon which acute infectious 
processes, or acute exacerbations of respira- 
tory insufficiency, impose additional altera- 
tions to precipitate the syndrome. In one 
previous case reported, pulmonary arterio- 


Bacchus 


sclerosis was considered as contributory.‘ 
Case 1 in this paper also had evidence of 
pulmonary arteriosclerosis. 

The spinal fluid protein levels have been 
observed to be low in patients with this 
syndrome. This is true in the patients re- 
ported here and also in the patients of Conn 
et al.2 The mechanism of this change is 
not clear. It might be suggested that the 
mechanism might involve an alteration in the 
permeability of the dilated vessels, permit- 
ting the diffusion of perivascular fluid inte 
the cerebrospinal fluid system. It has been 
suggested by Beaumont and Hearn that there 
might be an alteration in the filtration proc 
esses of the arachnoid villi. 

The syndrome described here is undoubt 
edly of more widespread occurrence than is 
evident from the literature. Although the 
reports of papilledema in pulmonary disease 
date back to 1882,° the number of reports is 
relatively scanty. It is important to establish 
the diagnosis in such cases and to differenti 
ate this syndrome from brain tumor, cere- 
brovascular accidents, hypoglycemia, and 
thromboembolic problems. The outstanding 
features of this syndrome of the encephalop 


athy due to decreased respiratory exchange 
are (a) underlying lung disease, whether 
primarily ventilatory or diffusion defects, 


(b) evidence of secondary polycythemia, (c ) 
clinical pattern of stupor, or 
coma, associated with areflexia or with focal 
neurological signs, (d) increased cerebro- 
spinal fluid pressure associated with papil- 


headaches, 


ledema and retinal vein engorgement, and 
(e) low cerebrospinal fluid proteins. 


Summary 

Two cases are presented with symptoms 
and signs of increased intracranial pressure 
due to primary problems related to pul- 
monary exchange. The outstanding features 
of this syndrome appear to be (a) under- 
lying ventilatory or diffusion defects in the 
lungs, (b) clinical pattern of headaches. 
stupor, or coma associated with areflexia or 
with focal neurological signs, (d) increased 
cerebrospinal fluid pressure associated with 
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papilledema and retinal vein engorgement, 


and (e) low cerebrospinal fluid proteins. 
The possible mechanisms are discussed. 

National Institutes of Health, Metabolism Serv 
ice, National Cancer Institute (4) 
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Parathyroid Crisis 


A Cause of Sudden Death 


JAMES S. HEWSON, M.D., Burlington, Vt. 


Sudden death from hyperparathyroidism 
is not common. It can be prevented. Just 
as thyroid storm is a fulminating increase in 
the manifestations of hyperthyroidism, the 
majority of instances of parathyroid crisjs 
exacerbations of chronic 


occur as acute 


hyperparathyroidism. Two major factors 
have been suggested which precipitate a 
crisis: high calcium intake, as in an ulcer 
regimen where antacids containing absorba- 
ble calcium are used, and immobilization, 
which increases the rate of skeletal deminer- 
alization.'! The end-result is an abnormal in- 
crease in serum and urinary calcium and 
phosphorus, followed by a rapid death. The 
mechanism of death presumably is cardiac 
poisoning by calcium with cardiac arrest in 
systole. 

This disease is often misdiagnosed or 
overlooked completely, yet it can be diag- 
nosed rather easily and a cure almost as- 
sured. thorough understanding of 
parathyroid crisis is necessary, therefore, if 
this disease is to be recognized and treated 
in time. 


Report of a Case 


A 38-year-old man, who had been in the truck- 
ing business for eight years, had noted the onset 
of nausea, vomiting, and constipation plus a 17 Ib. 
weight loss over a four-week period. The patient 
stated he had been eating baby food with some 
relief for the three days prior to admission. He 
was sent to the hospital as an outpatient for an 
upper gastrointestinal series. In the radiology de- 
partment, he felt so faint and extremely weak that 
the usual roentgenograms could not be taken. It 
was thought that the patient should remain in the 
hospital for further observation. 


Submitted for publication Dec. 17, 1957. 
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He had had shortness of breath since childhood 
and claimed he had been rejected by the army 
because of a heart murmur and ankle edema. He 
had noted the onset of progressive easy fatigue 
He had been subject 
to severe intermittent lower abdominal pains _re- 
sembling 
had not 


five years prior to admission. 


renal colic for two to three years but 
The 


patient’s wife claimed he had occasional hematuria 


noted passage of urinary stones. 
and noted, in the last year, that he choked and 
could not get his breath when lying on his back 
In the six months prior to admission, the patient 
consumed at least 2-3 qt. 
of a stated desire for “something cold.” 


of milk daily because 


Physical examination revealed a blood pressure 
of 90/66; pulse, 104 and regular, and respirations 
28 per minute. The patient appeared well nour- 
ished and well developed but 
apprehensive. A 1 cm. nodule was palpated in the 
region of the right lower lobe of the thyroid 
gland. The heart appeared to be within normal 
limits. There 


looked extremely 


were coarse and 
expiratory rhonchi in the lungs, which cleared some 


what on coughing. 


inspiratory 


Findings on neurologic exam- 
ination were normal. 
14 gm. %; WBC, 
with a differential of 


Admission hemoglobin was 
21,600 per cubic millimeter, 
86% polymorphonuclear 
cells, 8% stab forms, 5% lymphocytes, and 1% 
monocytes. Hematocrit was 44%. Urine examina- 
tion showed specific gravity of 1.010, acid reaction, 
and 3+ The urine was 
WBC and a few amorphous crystals. 


protein. loaded with 


Fig. 1.—Bisected parathyroid adenoma in sub- 
stance of thyroid gland and paratracheal tissue. 
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parathyroid 


showing chief cells 
and variation to the water-clear cell type; 
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PARATHYROID CRISIS 


Summary of Major Clinical Features with 
Frequency of Occurrence in Twenty- 
Three Reported Cases of 
Parathyroid Crisis 


Clinical Features Cases, No 
Anorexia, nausea, vomiting ‘ 21 
21 
Abdominal pain_... 15 
Bone pain... 14 
Weight loss_...... 13 
Cervical mass s 
Constipation... 7 
“leer history _. 6 


In the afternoon of admission some basilar rales 
were noted bilaterally and the patient appeared 
slightly cyanotic. His weakness prevented him 
from walking. Later, while a consulting physician 
was talking to him, the patient suddenly stopped 
breathing and became pulseless. Cardiac massage 
and intracardiac epinephrine were able to effect 
only transient impulses. The patient was declared 
lead nine and one-half hours after admission. 

\t autopsy, a large spherical well-encapsulated 
mass, measuring 5 cm. in diameter, was noted to 
be confluent with the right lower parathyroid 
gland (Fig. 1). On microscopic examination of 
this mass, the typical histological pattern of a 
parathyroid adenoma was found, involving pro- 
liferation of chief cells with variations to the 
water-clear cell type (Fig. 2). There was also 
some evidence of old hemorrhage. There were 
multiple areas of calcium deposition and secondary 
inflammation in the kidneys (Fig. 3). 
tions contained many areas of osteoclastic bone 


Zone sec- 


resorption, with fibrosis around trabeculae. An 
early confluent pneumonia was present and a mod- 
erately congested liver, but there was no evidence 
of ulceration anywhere in the gastrointestinal tract 

Laboratory studies subsequently performed on a 
blood sample obtained at the time of admission 
were as follows: serum calcium, 18.9 mg. %; 
phosphorus, 5.2 mg. %; sodium, 135 mEq. per 
liter; total proteins, 5.6 gm. %; albumin, 2.9 gm. %; 
globulin, 2.7 gm. %; alkaline phosphatase, 4.5 
Bodansky units. The Sulkowitch test was positive 
for calcium. 


Comment 


The case presented is typical of the 22 
previously reported instances of parathyroid 
crisis.*® In virtually all of the reported 
cases, an acute episode was superimposed 
on chronic hyperparathyroidism, evidenced 
by kidney stones or metastatic calcium de- 
posits and bone changes (Table). It is 
thought that kidney stones or calcium de- 
position may precede bone changes by 
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several years.‘ In fact, Albright states that 
the degree of bone changes is an index of 
duration of disease rather than of severity.* 
Since in the present case in addition to the 
long history there were renal calcifications 
and early osteitis fibrosa, one may assume 
this patient, also, had chronic hyperpara- 
thyroidism. 

Fight-six per cent of the cases of hyper- 
parathyroidism are due to functional 
adenomas.® All but 3 of the 23 reported 
cases of parathyroid crisis were due to 
parathyroid adenomas, Of these three cases, 
one was caused by overdosage with para- 
thyroid extract’ ; another was due to a 
parathyroid carcinoma,’ and the third was 
reported as frank hyperplasia.’ Virtually all 
cases of parathyroid crisis, therefore, are 
due to adenomata, and these usually are 
solitary. 

The acuteness of onset of symptoms is the 
one distinguishing clinical feature between 
parathyroid crisis and ordinary chronic hy- 
perparathyroidism. The diagnosis, therefore, 
must evolve from the same diagnostic cri- 
teria as apply to hyperparathyroidism in 
general. Vagueness of symptoms is charac- 
teristic of hyperparathyroid disease and 
often results in many overlooked or mis- 
diagnosed cases. Hurxthal and Musulin ® 
list the usual symptoms under four cate 
gories: 

1. General systemic complaints of fatigue, 
weakness, aching muscles, headache. 

2. Gastrointestinal symptoms consisting 
of polydipsia, mild abdominal discomfort, 
duodenal ulcer distress, dry throat, anorexia 
(distaste for milk and eggs often). 

3. Genitourinary symptomatology—poly- 
uria, renal colic, dysuria, nocturia, eneuresis, 
hematuria, pyuria. 

4. Disorders referable to the osseous 
system, including peripheral bone pain, back- 
ache, fractures, bone cysts, shrinking stature, 
pigeon breast, and tumors of jaw, meta- 
carpals, vertebrae, long bones. 

As in this case, it is not uncommon to be 
mislead by the coexistence of peptic ulcer 
and hyperparathyroidism. If the ulcer is 
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treated with standard diets and antacids, the 
calcium intake is bound to increase, which 
may lead to parathyroid crisis. Six of the 
cases recorded in the literature had an ulcer 
history and were treated 
The patient in the present case had symp- 
toms very suggestive of peptic ulcer and had 
an abnormally high intake of calcium rich 
foods, which undoubtedly played a major 
role in the development of parathyroid 
crisis. 

Pain is an almost constant feature of 
Fifteen of the twenty- 
three cases had abdominal pain in varying 
degrees.1** This ranged from mild discom- 
fort to the severe incapacitating type, re- 
sembling renal colic or other acute abdominal 


impending crisis. 


disease. Chest pain and aches misinterpreted 
as cardiac, rheumatic, or arthritic in origin 
are fairly common. In 14 of the recorded 
cases, bone pains were noted.!:**® Some of 
these pains were related to fractures; some, 
to severe backache, and others, to exquisitely 
tender areas, usually in long bones. 
Asthenia has been recorded in all but two 
of the patients’® and can be assumed to 
accompany parathyroid crisis. The degree 
of weakness and lassitude is 


far severer 
than one would expect to see in psycho- 
neurosis or the general malaise of less severe 
diseases, 

Equally constant are the anorexia, nausea, 
and vomiting, which are manifestations of 
this disease. It is often these symptoms and 
severe weight loss, recorded in 13 of the 23 
cases,'* which cause the patient to seek a 
physician. 

The presence of a cervical mass often mis- 
taken for a thyroid nodule was noted in one- 
third of the with parathyroid 
‘2.4 Tracheal compression by the ade- 
noma was probably responsible for the 
“choking sensation’ noted in the present case 
and is reported to have caused episodes of 


patients 


crisis. 


coughing and sneezing on dorsiflexion of 
the neck in another case.!* 


Some additional clinical features may help 
identify this disease. Often, there is a dis- 


proportionately high pulse rate in spite of 
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increasing drowsiness. This plus high fevers 
of unknown etiology are recorded in over 
50% of the cases. 
served in 


Constipation was ob 
of the “Band 
keratitis,’ which Cogan ™ describes as cal- 
cification in the superficial layers of the 
cornea, may be present. Also, calcium de- 
posits in the conjunctivae and palpebral 
fissures are occasionally seen. Mental aber 


one-third cases. 


rations and even psychoses are fairly com- 
mon findings and often mask the underlying 

Undoubtedly, the next most important 
diagnostic feature, after the physician’s high 
index of suspicion and diagnostic agility, is 
elevation of the serum calcium. A serum 
calcium of 17 mg. %, according to Albright,* 
is the critical level above which the symp- 
toms of parathyroid crisis may be expected 
to ensue. At these exceptionally high levels 
of serum calcium, the serum inorganic phos- 
phorus also tends to rise because it can no 
longer be excreted by the kidneys.* This is 
an extremely grave prognostic sign, and 
immediate measures should be taken to re- 
duce the serum calcium. Albright describes 
the danger signals of parathyroid crisis as 
rising serum calcium, phosphorous and NPN 
levels and a sharp fall in urine volume.* 
Since an elevated urine calcium accompanies 
hypercalcemia, a good easy preliminary ex- 
amination is the Sulkowitch test, which is 
always positive in hypercalcinuria.1* If the 
patient is in parathyroid crisis, the serum 
analysis will enable the physician to make a 
definite diagnosis. 

Roentgenologic examination often is a 
useful adjunct in diagnosis. Demonstrations 
of renal or other organ calcifications and the 
presence of a diffuse shadow in the neck or 
mediastinum should suggest the possibility 
of hyperparathyroid disease. Pathologic 
fractures, bone cysts, or evidence of bone 
decalcification may add further support to 
the diagnosis. 

Surgical extirpation is the treatment of 
choice at the present time. Six of twenty- 
three cases were completely relieved when 
the parathyroid adenoma was removed.'** 


Vol. 102, Aug., 195% 


= 


PARATHYROID CRISIS 


Unfortunately, one of these had parathyroid 
carcinoma and succumbed later to recurrent 
tumor.* One other died subsequently of 
hypertension and renal insufficiency,’® which 
is the common cause of late mortality after 
surgery in parathyroid disease. In such 
cases, renal damage is often too far advanced 
when the disease is recognized to effect more 
than relief of symptoms. As 
most of the patients in parathyroid crisis 
are dehydrated, James and Richards! sug- 


temporary 


gest hydration with isotonic saline before 
surgery to minimize hypochloremia. They 
also recommend that pressor agents be given 
to prevent shock preoperatively. The use of 
chelating agents may prove effective by a 
transient lowering of the serum calcium to 


maintain the patient during the emergency 


period until surgery can be performed with 
safety. Agents such as edathamil are under 
but internal 
hemorrhages and renal tubular necrosis have 


experimental study, severe 


hampered their extensive use to date. 


Summary 

The acute phase of hyperparathyroidism, 
parathyroid crisis, is uncommon and easily 
misdiagnosed and may prove rapidly fatal. 
This condition is characterized by an acute 
exacerbation of the signs and symptoms of 
chronic hyperparathyroidism, with a pre- 
cipitous rise in serum calcium and eventually 
in phosphorus levels. The critical level of 
serum calcium seems to be 17 mg. %. A 
high calcium intake and/or immobilization 
may precipitate crisis in a patient with hy- 
perparathyroidism. The 23d case of para- 
thyroid crisis is presented, the diagnosis 
The 


clinical picture of this disease is reviewed 


having been established at autopsy. 


and discussed. Surgical intervention offers 
the best chance of survival at present, al- 
though the use of chelatjng agents for 
temporarily lowering serum calcium may 
prove an effective means of treatment in the 
future, 

Medicine, 


University of Vermont College of 
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Case Reports 


Although meningococcal meningitis is not 
usually difficult to diagnose, a similar clinical 
and pathological picture may sometimes be 
produced by organisms other than Neisseria 


* This point was demonstrated 


meningitidis. 
to us recently by a patient with meningitis 
due to Mima polymorpha. 

M. polymorpha is a species of the tribe 
Mimeae, which was named by De Bord,’ 
in 1939, because this unusual group of Gram- 
negative bacilli closely mimicked neisseriae. 
Later, De Bord noted the presence of M. 
polymorpha in both normal and inflamed 
vaginae.** In 1945, Deacon ® recovered this 
bacillus from war wounds, a_chancroid 
lesion, brain tissue after head injury, and 
cases of resistant gonorrhea in the male. 
Thereafter, De Bord, and subsequently 
Townsend et al.* described patients with M. 
polymorpha meningitis. A closely related 
organism was cultured from the meninges 


4 Subacute 


at autopsy in Schuldberg’s case. 
bacterial endocarditis, septicemia,® and 
urinary tract infections’ have also been 
caused by this bacterium. 

The primary purpose of the following 
case report is to emphasize the striking 
clinical similarities between M. polymorpha 


meningitis and meningococcal meningitis. 


Report of Case 


A 19-year-old airman was admitted to the hos- 


pital in a semicomatose condition on April 19, 
1957. 

He had been well until the morning of the day 
of admission, when he complained to friends of 
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a severe headache. Later that day he began to 
stagger and vomit, and that night he became deli 
rious and was brought to the hospital 

On examination in the emergency room, the 
patient had a rectal temperature of 98 F, a pulse 
of 104, a respiratory rate of 18, and a blood pres 
sure of 105/70. The patient vomited intermittently 
and was incontinent of urine and feces. The fists 
and jaws were tightly clinched; the extremities 
exhibited violent purposeless movements, and_ the 
eyes rolled wildly. He did not respond to the 
spoken voice, but he did react strongly to painful 
stimuli. The pupils were equal and reacted to 
light; the neck was supple, and the deep tendon 
reflexes were symmetrically hyperactive. No other 
abnormalities were noted at this time 

About an hour later the rectal temperature had 
risen to 104 F; the pulse was 138, and the blood 
pressure was 136/70. Many reddish petechiae 0.2 
to 1 cm. in diameter were visible over the trunk 
and extremities. There was definite stiffness of 
the neck. A lumbar puncture revealed grossly 
cloudy cerebrospinal fluid; pressure readings were 
not attempted. 

Laboratory Data.—On admission, the white blood 
cell count was 36,000 per cubic millimeter, with 
82% neutrophils, 7% juveniles, 10% lymphocytes, 
and 1% monocytes. The total eosinophil count was 
zero. The volume of packed red cells was 47% 
The urinalysis was normal except for 2+- sugar 
The blood glucose (Folin-Wu) was 270 mg. per 
100 ml. Two blood cultures revealed no growth 
No cultures of the skin lesions were made. How- 
ever, Gram-stained smears of the scrapings taken 
from several abdominal petechiae showed no 
bacteria. On the fourth hospital day the white 
blood cell count, differential count, blood sugar 
value, and urinalysis were normal. The cerebro- 
spinal fluid findings are recorded in the Table. 

Course-—The initial clinical impression was 
meningococcal meningitis. Therefore, during the 
first two days of therapy the patient received a 
total of 48,000,000 units of penicillin intra- 
venously.” In addition, 200 mg. of hydrocortisone 
was administered intravenously, even though no 
evidence for adrenal insufficiency ever developed 
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Cells/cu. mm, 
Neutrophils, % 
Lymphocytes, % 
Open press., mm. water — 
Clos. press., mm. water — 
Protein, mg./100 ml. 280 
Sugar, mg./100 ml. 23 
Culture Pos. 


* — signifies no determination attempted. 


After 24 hours of treatment the patient was less 
disturbed and the rectal had fallen 
to 101 F. By the third hospital day, the cutaneous 
petechiae had largely disappeared and the patient 
afebrile. The medication was 
stopped at this point, and for the next five days 
the treatment 1,000,000 


intramuscularly 


temperature 


was intravenous 


consisted of 


units of 
aqueous penicillin given every 
three hours, 

One admission the patient was 
clinically well. However, 600,000 units of procaine 
penicillin was injected intramuscularly every six 
hours until the 11th hospital day, when all specific 
therapy was discontinued. 


week after 


Thereafter the patient’s course was uneventful, 
and he was discharged to full duty on the 35th 
hospital day. 

Bacteriology —A direct smear of the patient’s 
spinal fluid revealed numerous intracellular Gram- 
negative Neisseria 


which resembled 


than 


diplococci 
gonorrhoeae more Neisseria meningitidis. 
Extracellular Gram-negative diplococci, as well as 
a few Gram-negative bipolar coccobacilli, were 
seen. It was noted that several of these micro- 
organisms retained portions of the primary dye 
The degree of pleomorphism exhibited on micro- 
scopy was suggestive of either a species of Neis- 
seria, an organism similar to Neisseria, or the 
presence of two micro-organisms. 

sacteriological studies confirmed the pleomorphic 
activity of this organism, since bacillary 
were 


forms 
while 
forms were predominant on agars 


predominant broths, diplococcal 
siochemical 
and carbohydrate fermentation studies were nega- 
The 
enzyme, a true Neisseria 
produced. Consequently, 
identified as M. polymorpha. 
certain strains of this bacterium 
give a positive oxidase reaction and are designated 
M. polymorpha var. oxidans). 


tive, and the catalase reaction was positive. 
indophenol oxidase 
characteristic, was not 
this organism was 


(Occasionally 


Disk sensitivity studies showed this strain of 
M. polymorpha to be sensitive to erythromycin, 
penicillin, dihydrostreptomycin, novobiocin (Catho- 
mycin), chloramphenicol, 
chlortetracycline. 

Manual of Determinative Bacteri- 
ology” ™ classifies this organism as belonging to 


oxytetracycline, and 


“Bergey's 


Fred et al. 


the tribe Mimeae, which includes 
Mima, Herellea, and Colloides. Several excellent 
review articles describe in detail the differentiation 
of these genera by routine bacteriological pro 


three genera 


A more rapid means of differentiating 
this organism from Neisseria is the recently de 
scribed precipitin technique.” 


Comment 


This is the fifth reported case of menin 
gitis due to M. polymorpha.*®7 In 
instance the clinical picture was indis 
tinguishable from and initially considered to 
be meningococcal menigitis. This confusion 
in diagnosis developed because four of the 
patients had a generalized petechial rash,** 


each 


and all five of them had Gram-negative 
diplococci in either the cerebrospinal fluid,®” 
blood,” or skin lesions.*7 

In contrast to the other articles on M 
polymorpha meningitis, this report is the 
first in which the details of therapy are de- 
scribed. Similarly, our patient is the first to 
be cured by penicillin. De Bord’s case re 
sponded well to the sulfonamides,® whereas 
a combination of these agents was effective 
in another patient.*. Several in vitro studies 
have shown that M. polymorpha is sensitive 
to a large number of antibiotics... In 
this respect it is noteworthy that Pike’s 
patient with subacute bacterial endocarditis 
recovered following the use of oxytetracy 
cline.® 

Two deaths have resulted from this form 
of meningitis. One patient died before 
adequate therapy was instituted.?_ The other 
died seven hours after admission to the 
hospital, despite treatment with penicillin 
and the Examination at 
autopsy in these cases revealed generalized 
petechiae throughout the skin and viscera. 
together with acute leptomeningitis and gross 
hemorrhage in the adrenal glands. 


sulfonamides.* 


Summary 


A case of meningitis due to Mima poly- 
morpha is described, and its striking clinica! 


similarity to meningococcal meningitis is 
emphasized. 


205 


Cerebrospinal Fluid Studies 
April April May May May a eae 
19 25 7 4 27 ee 
110 
210 180 160-120 
69 28 30 84 
Neg. Neg. Neg. Neg. 
— 


M. polymorpha is a Gram-negative or- 
ganism which closely resembles Neisseria. 


Identification is based upon its pleomorphic 


activity in different media, negative bio- 
chemical and fermentation 


studies, a tendency to retain portions of the 


carbohydrate 


primary dye, and a positive catalase reaction. 
The oxidase reaction is variable. 

In both meningococcal and M. polymorpha 
meningitis, a generalized petechial rash is 
commonly and 


present, Gram-negative 


diplococei are characteristically found in the , 


skin lesions, cerebrospinal fluid, or blood. 
Therefore, the correct diagnosis depends 
upon routine bacteriological procedures. 
Successful therapy of M. polymorpha 
meningitis has been accomplished by the 
use of penicillin and/or sulfonamides. 
3320th Air 


Amarillo jase, Texas 


United States 


Air Force 


Force Hospital, 


Addendum 


After this paper was submitted for publi- 
cation, a case of meningitis due to M. poly- 
morpha was reported by Olafsson et al.’ 
Thus, a total of six cases of meningitis due 
to this organism are now recorded in the 
literature. 

It is of further interest that Dexter and 
associates have recently called attention to 
what is probably a characteristic primary 
skin infection produced by M. polymorpha."® 
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Benign Duodenocolic Fistula 


Report of Autopsy Case Due to Peptic Ulcer and Review of Literature 


E. E. PAUTLER, M.D., Ft. Campbell, Ky.; JESSE C. WOODALL, M.D., and J. GANT GAITHER, M.D., 


Hopkinsville, Ky. 


Introduction 
unusual interest 


when they occur between the duodenum and 


Fistulous tracts are of 


the colon. Benign lesions are less common 
as an etiologic factor than malignant neo- 
plasms. Rees,’ in 1933, reported the first 
nonmalignant duodenocolic fistula and con- 
sidered a ruptured typhoid ulcer to be the 
cause. Up to date a total of 21 examples 
have been recorded.?"!” Other implied causa- 
tions for this condition have been peptic ul- 
cer, tuberculous lymphadenitis, ulcerative 
colitis, acute gallbladder disease, and even 
appendicitis. However, it appears that the 
same case has been cited by Krock* and 
Olson."” The patient presented by Blon- 
deau? has been rejected because the death 
occurred without surgical proof of the diag- 
nosis. Likewise, Case 2 of Garland and 
Wyatt '° is open to question, since the sinus 
tract was not seen at operation, and was 
diagnosed later by roentgen studies. Thus 
it would appear that there are 19 authenti- 
cated cases of benign duodenocolic fistula 
in the literature. 

Rosenqvist and Sjéberg,'* although find- 
ing only 10 cases to 1955, feel that all should 
be published in the future, owing to the 
obscure etiology and various factors in 
therapy. Therefore, we wish to report an 
observation on a patient with this condition 
due to a peptic ulcer. 


Report of Case 

A 72-year-old widowed man was admitted to the 
Jennie Stuart Memorial Hospital on May 16, 1956, 

Submitted for publication Jan. 8, 1958. 

Now Co-Director of Laboratories, Mercy Hos- 
pital, Bakersfield, Calif., and Assistant Professor 
of Pathology, College of Medical Evangelists, 
Loma Linda, Calif. (Dr. Pautler). 


in an irrational state. 


from the patient. 


No history was available 
According to a brother, the 
patient had chronic stomach trouble for some 30 
years, during which time soda had given relief. A 
severe diarrhea, without nausea or emesis, had 
developed in the last two weeks. Likewise, a recent 
weight loss of 30-40 Ib. was estimated. 

Examination revealed a thin, pale man who was 
irrational and acutely ill. The temperature was 
97.8 F rectally, with a pulse of 100 and respirations 
of 24. The eyes, ears, nose, throat, and neck were 
negative for abnormalities. The chest had a few 
rales, and the heart revealed a tachycardia. An 
indefinite mass was palpated in the epigastrium but 
was considered to be an enlarged liver. A direct 
inguinal hernia was noted on the left side also 
The impression was (1) peptic ulcer with anemia, 
(2) dysentery, (3) malignancy, to be ruled out, 
and (4) inguinal hernia. 

Laboratory 


findings revealed on urinalysis, 


specific gravity of 1.010; trace of albumin; nega- 


Fig. 1.—Photograph of x-ray of abdomen fol- 
lowing barium enema with fistula (indicated by 
arrow) between first portion of duodenum and 
transverse colon just distal to hepatic flexure. 
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tive sugar reaction; 4-5 WBC, and a few hyaline 
casts. A blood cell count was recorded as 2,620,000 
RBC, with hemoglobin value of 8 gm. per 100 cc., 
and the color index, 0.98. The white cell count 
was 15,350, with a differential of 91% neutrophilic 
A blood Kahn 
test was nonreactive. Gastric analysis was negative 
for free HCI after alcohol and histamine. A total 
of 10 degrees of combined acid was present, as 
well as 4+ Occult blood and 
Trichomonas organisms were found in the feces, 


granulocytes and 8% lymphocytes. 


mucus. numerous 
but it was negative for Amoeba. 

On roentgen study with barium enema on May 
17 (Drs. Gaither and Robert 
noted that the opaque media filled the colon up 


Coleman) it was 


and then appeared 


directly in the stomach (Fig. 1). 


to the midtransverse colon 
The distal end 
of the stomach appeared irregular, and the connec- 
tion was thought to be at that point. The diagnosis 
of gastrocolic fistula, probably due to either malig- 
nant tumor or peptic ulcer, was made 

The course was downhill, with the patient being 
extremely restless. He had involuntary voiding 
and many large liquid stools daily. Later, drowsi- 
swallow food, and weakness 


ness, inability to 


prevailed. Diarrheal stools increased to every five 
minutes and contained completely undigested food 
several minutes after taken by mouth. The respira- 
tions increased to 30 as the temperature rose to 
106 F rectally 


magma (dihydrostreptomycin, kaolin, and pectin), 


The treatment consisted of Strepto- 


camphorated opium tincture (paregoric), meperi- 
dine (Demerol), and soft diet. Surgical interven- 
tion was not considered because of the poor status 
of the patient. He died on May 21, 1956, five days 
after admission. 

abdomen 


(Drs. 


limited to the 
May 21, 1956 


An autopsy was per- 


formed on Gaither and 


4. ARCHIVES OF 


INTERNAL MEDICINE: 


Fig. 2.—Diagrammatic sketch indicating the 
relation of the benign duodenocolic fistula and the 
lesser omental 


abscess. 
Pautler). A 5 cm. fistula connected the first por- 
tion of the and the 
just hepatic 


duodenum 
distal to the 


cc 
Numerous 


transverse 
flexure. 


fibrous adhesions were present in the right upper 


quadrant of the abdomen, and an 8 cu. cm. accumu 
lation of pus was noted in the lesser omental sac 
just posterior to the fistula (Fig. 2). The duodenal 
side of the fistula firm but 
other organs were normal, except 


was ulcerated. Al) 


for moderate 
atherosclerosis of the aorta. No neoplastic masses 


were seen in the abdomen. Histologic examina 


tion of the fistulous tract revealed marked amount 
of hyalin fibrous tissue involving the duodenum 
with slight infiltration by a chronic exudate com 


posed of lymphocytes, plasma cells, and macro 


phages. There was loss of mucosa, with a necrotic 


material composing the inner lining of — the 


duodenum, typical of a peptic ulcer (Fig. 3) 


Fig.  3—Photomicro 
graph of the  chronk 
peptic ulcer of the first 
portion of the duodenum, 
at point of perforation 
into the colon. Note the 
large amount of  colla- 
genic scar tissue, chronk 
inflammatory exudate 
and necrotic materia! 
Hematoxylin and eosin: 
40. 
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Sections of the lesser omental sac revealed purulent 
exudate surrounded by fibrous tissue. No cyto- 
logical or tissue changes of malignant tumor were 
found in any of the sections from the abdomen. 

The final pathologic diagnoses were: (1) chronic 
(peptic) ulcer of first portion of duodenum with 
duodenocolic fistula, (2) lesser omental sac abscess, 
and (3) marked fibrous peritoneal adhesions. 


Comment 


A summary of 20 cases of benign duo- 
denocolic fistula is presented in the Table, 
which is modified from Clayton and Thorn- 
ton.16 

The causative factors in these cases are 
multiple and may arise within the duo- 
denum, within the transverse colon, or be- 
tween the duodenum and colon. 1. Peptic 
ulcer of the duodenum constitutes about 
one-third of the total,* with an average age 
of 54 years and a 5:3 male-female ratio. 
2. Tuberculous lymphadenitis has been 
suspected in four patients. The age group- 
ing is in the forties, and the sex ratio is 
equal. 3. The next commonest condition 
has been chronic ulcerative colitis, with the 
three cases in the male sex and averaging 
about 20 years of age. Gallstones have been 
listed in two cases, with one each for typhoid 
fever, regional ileitis, and ruptured appendi- 
citis. Rosenqvist and Sjoberg '* feel that 
foreign bodies, i. e¢., needles and fishbones, 
should be seriously considered, since they 
could easily penetrate the curve of the duo- 
denum and enter the colon. These authors 
feel that the location in the duodenum and 
the sex of 
etiology. 


the patients preclude ulcer 


The duration of symptoms in the major- 
ity of patients (14) varied from 1 to 30 
years. The commonest complaint was weight 
loss in 18 out of 20 persons, and _ this 
ranged up to 84 Ib. Secondly, diarrhea, 
present in 16 people, was profuse, fre- 
quently with undigested food, and occa- 
sionally bloody. Vomiting occurred in 13 
instances and was fecal in type on 5 oc- 
casions despite reports to the contrary.?° 
Abdominal pain or cramps existed in about 
one-half of this and 


series. Hershenson 


Pautler et al. 


Kirsner,*® after finding only 32 cases of 
duodenocolic fistula due to carcinoma in the 
world literature, compared the symptomatol- 
ogy of the benign and malignant lesions. 
The only difference was that the benign 
cases tended to have less persistent diarrhea. 
McClinton ® states that the HCl in the colon 
from the stomach produces hyperperistalsis, 
mucus secretion, and some blood in the stool. 
According to Rosenqvist and Sj6berg,'® the 
and emaciation are not due to 
the passage of undigested food through the 
fistula directly into the colon but rather the 
fecal contamination by regurgitation from 


diarrhea 


the colon, resulting in a severe jejunitis. 
This produces rapid passage of intestinal 
contents and disturbed absorption (especially 
proteins), leading to hypoproteinemia and 
vitamin deficiency. 

The diagnosis of duodenal-colic fistula 
was usually made by roentgen studies. The 
barium enema has been preferable to upper 
gastrointestinal manipulation and confirma- 
tory in almost 75% of these cases (14). 
Surgical intervention is necessary to sepa- 
rate the benign and malignant causes. 

Pathologic findings have usually been a 
fistulous tract arising from the transverse 
colon or hepatic flexure in almost all (18) 
cases and from the second portion of the 
duodenum in 50%. The tract varied from 
1 to 5 cm, in diameter and was many cen- 
timeters in length. Histologic examination 
has found nonspecific fibrous tissue and 
chronic inflammatory exudate in all in- 
stances. They are lined by duodenal and/or 
colonic mucosa. 

The management of these patients has 
been primarily a nutritional one and_par- 
allels that of gastrocolic or gastrojejunocolic 
fistula. Surgical procedure can only be done 
after correction of the anemia, hypopro- 
teinemia, electrolyte (K) losses and avi- 
taminosis. A high-protein high-vitamin diet 
and oral succinylsulfathiazole (Sulfasux- 


idine) is in order, and, as pointed out by 
Zollinger,"* will increase weight gain, be- 
cause succinylsulfathiazole produces a 30% 


to 90% rise in fat absorption. Ordinarily, 
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ligation of the fistula and closure of the 
bowel has sufficed in the majority of pa- 
tients. However, combinations of local 
bowel resections, shunts, and drainage have 
been employed. 

The prognosis is generally excellent. Of 
the three patients who died, two were too 
ill for surgery and the other died from post- 
operative abdominal abscess. 


Summary 


A case of a benign duodenocolic fistula 
due to a perforated duodenal peptic ulcer 
and confirmed by autopsy is presented. The 
man died as a result of marked weight loss, 
dehydration, and emaciation, as no surgical 
intervention was deemed advisable. 

A review of 20 authenticated cases in the 
literature is given. [tiology is multiform, 
but peptic ulcer heads the list. The diag- 
nosis is made by barium enema, and malig: 
nant conditions, excluded by celiotomy. The 
problem of management is similar to gastro- 
colic fistula and is one of nutrition. Surgical 
division of the tract and bowel closure re 
sults in an uneventful course. 
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Salicylate Intoxication in an Adult 


DANIEL C. SCHADT, M.D., and DON C. PURNELL, M.D., Rochester, Minn. 


In 1919 Lewis! published the first re- 
port of a case of acetylsalicylic acid poison- 
ing in an adult in the English literature. 
Numerous reports of cases have been pub- 
lished since, but these do not reflect the 
true incidence, for records of the United 
States Bureau of the Census * reveal many 
more cases than the professional journals. 
We were able to collect from the literature 
in English reports of 115 instances, of 
which 15 were fatal. In 1952 there were 
115 the United States due to 
salicylate poisoning of all types; 86 of 


deaths in 


them occurred in children less than 5 years 
old, and 41 of the deaths 
acetylsalicylic acid. Robin* reported the 
case of a patient who ingested 2500 grains 


were due to 


of acetylsalicylic acid in a suicide attempt. 
The patient vomited four hours later and 
was lavaged three hours after vomiting, 
and so probably not all of the drug was 
absorbed. Nevertheless, this is a tremen- 
dous amount of salicylate and is the largest 
amount reported ingested with subsequent 
rece very, 

We believe that the following case is of 
interest because of the large amount of 
drug consumed and the confusing clinical 
picture presented by the patient. 

Submitted for publication Jan. 2, 1958. 

The Mayo Foundation, Rochester, Minn., is a 
part of the Graduate School of the University of 
Minnesota, 

Fellow in Medicine, Mayo Foundation (Dr. 
Schadt) and Section of Medicine, Mayo Clinic 
(Dr. Purnell). 

*It is to be noted that an acute or chronic 
disease may be reported by the certifying physician 
as the primary cause of death and salicylate in- 
toxication as a contributory cause. Nevertheless, 
“in accord with rules governing statistical handling 
of death certification” salicylate intoxication will 
be considered the primary cause in the official 
statistics of the Bureau of the Census.’ 


Report of Case 


A 59-year-old man registered at the Mayo Clinic 
on Jan. 24, 1957, 
“herpes.” The history revealed that the patient 
had suffered a 
previously, for 


with a chief complaint of 


myocardial infarction one year 


which he had been hospitalized 
Since that 
experienced occasional episodes of 


time he had 
with 


one and one-half weeks. 
angina, 
about by 


brought glyceryl tri 


nitrate (nitroglycerin). 


immediate relief 

Three weeks prior to his admission to the clinic, 
vesicles had developed in the patient’s right cervical 
and occipital regions. The rash had cleared, but 
about 10 days prior to admission he had begun 
to suffer from severe paroxysms of pain affecting 
the right occipital region and extending to the 
right ear and shoulder. On several occasions the 
pain had precipitated substernal distress similar 
to the previous anginal attacks. 

At the clinic, subsiding herpes zoster was found 
in the right occipital area. No abnormalities of 
the heart or lungs were noted on physical examina- 
tion, and results of the remainder of the examina 
tion also were within normal limits. The patient 
was hospitalized for further observation and treat- 
ment. <Acetylsalicylic acetophenetidin, and 
(Emperin Compound), 13 grains (0.84 gm.), and 
codeine, 1% grain (0.016 gm.), were prescribed 
for the paroxysms of pain, and glyceryl trinitrate 
as needed for substernal distress. 

Initial findings 
Urinalysis, acid reaction; albumin, Grade 2; 
Grade 1; casts, occasional; erythrocytes, Grade 1; 
leukocytes, Grade 1. [Klood studies: hemoglobin, 
16.6 gm. per 100 cc.; erythrocytes, 4,860,000 and 
leukocytes, 8500 per cubic millimeter; urea, 42 
mg. per 100 cc. Chest linear 
fibrosis at the base of the left lung and a Ghon 
lesion. Electrocardiogram: sinus tachycardia, left 
deviation, healed 
cardial infarction. 


acid, 


laboratory were as_ follows 


sugar, 


roentgenogram : 


axis and changes of a myo- 

Initial hospital examination disclosed that the 
patient was anxious and tense and had marked 
cutaneous hyperalgesia over the and neck 
at the site of the previous vesicles. He was appre- 
hensive that examination might aggravate the pain 
and was uncooperative. Hyperpnea was noted and 
was thought to reflect anxiety. A_ bottle of 
acetylsalicylic acid was noted among his posses- 
sions, and, in reply to direct questioning, he stated 


face 
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that he had taken 2 to 4 pills a day for relief of 
pain, but with little effect. That evening the 
patient became extremely agitated, confused, and 
disoriented, and attempted to leave the hospital 
in his pajamas. He stated he was having a “heart 
attack” and was about to die. Examination revealed 
his blood pressure to be 112 mm. of mercury 
systolic and 72 diastolic, pulse 140 per minute, and 
respirations 24 per minute. His perspiration was 
profuse, and his lips, faintly cyanotic 
were clear, the heart were normal. 
He was placed in an oxygen tent and given mor- 


The lungs 
and sounds 
phine, 10 mg. subcutaneously, for relief of anxiety 
and pain. He 
spent a fairly quiet night. 


appeared more comfortable and 
The following morning it was noted that left 
hemiplegia had developed. The patient was con- 
fused and hyperpneic and continued to perspire 
profusely. A second electrocardiogram showed no 
from the initial tracing. 
became comatose 
appeared moribund. 


change 
later he 


Several hours 
and within an hour 
At this point the possibility 
of salicylate intoxication was entertained, and a 
search of the patient’s room revealed the previously 
noted acetylsalicylic acid bottle to be empty. The 
blood salicylate concentration was tested and was 
found to be 61 mg. per 100 cc. The carbon di- 
oxide-combining power was 11.7 mEq.; 
potassium, 4.3 mEq. and serum chlorides, 
mEq. 


serum 
109.4 
The concentration of blood sugar was 136 
mg. per 100 cc. The prothrombin time was 24 sec- 
onds. Urinalysis yielded the same findings as on 
admission. Because of the duration of the signs 
and symptoms it was presumed the patient was in a 
state of metabolic acidosis, and therapy was started 
with 1000 cc. of M/6 solution of sodium lactate 
administered intravenously at a rate of 80 drops 
per minute. Chvostek’s and Trousseau’s signs were 
not present at the start, and there was no evidence 
of tetany during the intravenous infusion. When 
the first completed, the carbon 
dioxide-combining power had risen to 19 mEq. 
and a second similar infusion was begun. Four 
hours after the start of the initial infusion the 


infusion was 


patient was no longer comatose and responded to 
simple questions and commands. The diaphoresis 
and hyperpnea had diminished greatly. He im- 
proved rapidly during the next four hours. The 
salicylate level the next day was 39.7 mg. per 100 
cc. of blood, and on the third day it was 15.5 mg. 

The fasting blood sugar on the third day was 
179 mg. per 100 cc., and glycosuria was present. 
After three days of observation, the fasting blood 
sugar was 135 mg. per 100 cc., and treatment for 
that was begun with a dose of 10 units of isophane 
(NPH) insulin daily. Recovery was uneventful 
except for some persistence of the left hemiplegia. 
This improved considerably with physical therapy, 
and at the time of dismissal there was only slight 
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residual weakness of the left arm and the gait 
was essentially normal. The patient was free of 
pain except for occasional minor twinges and re- 
quired no analgesics following his return to con- 
sciousness. 

At examination two months later the patient 
reported that he had continued to take 10 units 
of insulin daily and to follow the prescribed diet. 
The fasting blood sugar amounted to 135 mg. per 
100 cc. No family history of diabetes could be 
elicited, 

He was questioned in detail about the amount 
of acetylsalicylic acid consumed. He stated that 
for 10 days, beginning 2 weeks prior to admission, 
he had taken acetylsalicylic acid in the amount of 
10 to 15 tablets daily. In the four days prior to 
arrival he had consumed an estimated total of 
600 five-grain tablets, and on the day of admission 
to the hospital he had consumed one hundred tablets 
from the previously noted bottle. The patient 
estimated the total amount as 700 five-grain tablets 
over the five-day period. At no time had he ex- 
perienced nausea, vomiting, or tinnitus. The patient 
had noted no further substernal distress, and his 
recovery of muscle strength was virtually complete 
He was with the prescription 
diabetic diet and insulin unchanged. 


dismissed for 


Comment 


Symptoms and Diagnosis.—The symp 
toms of salicylate poisoning have been doc- 
umented well. They consist primarily of 
tinnitus, headache, deafness, nausea, vomit 
ing, hyperpnea, profuse sweating, and ery 
thema. The symptoms of mental confusion 
and irrational behavior, so well exhibited in 
this patient, have been termed “salicylate 
jag.’ Graham and Parker® correlated the 
various toxic manifestations with plasma 
salicylate levels in rheumatic fever patients 
receiving sodium salicylate. They found 
that vomiting, hyperpnea, and sweating oc 
curred at mean salicylate levels of 28.2, 
32.8, and 36.6 mg. per 100 cc., respectively. 
Confusion and excitement occurred at mean 
levels of 46.9 and 48.1, and pulmonary 
edema, at 49.4. There was a wide range 
of levels at which various symptoms ap- 
peared, demonstrating much individual var 
iation in susceptibility to the drug. 

The chief problem of differential diag 
nosis to be considered is that involving 
diabetic acidosis. The hyperpnea and the 
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presence of acetone and reducing substance 
in the urine could be features in the picture 
of diabetic acidosis, and the low combining 
power of serum carbon further 
suggests this diagnosis. If a history of the 


dioxide 


ingestion of salicylates can be obtained, the 
diagnosis becomes obvious; if not, the find- 
ing of a normal or only slightly elevated 
blood sugar immediately makes this diag- 
nosis of diabetic acidosis suspect and the 
possibility of salicylate intoxication should 
be considered. 

Respiratory Alkalosis and Metabolic Aci- 
dosis.—The salicylates induce primary hy- 
perventilation, believed to be due to direct 
action on the respiratory center. The hy- 
perventilation causes a respiratory alkalosis 
with a reduction in the carbon dioxide- 
combining power. As a result of the loss of 
carbon dioxide from the lungs, bicarbonate 
is excreted by the kidneys in order to main- 
tain the usual ratio of acid to 
bicarbonate, and thus serum bicarbonate is 
diminished. Farber and co-workers gave 
a total of 12 gm. of acetylsalicylic acid to 
each of 10 men over a period of nine hours. 
An average peak level of 39 mg. per 100 
cc. was attained two hours after the last 
The average increase in pH of the 
the car- 
bon dioxide tension decreased by 11 mm. 


carbonic 


cle se. 


venous blood amounted to 0.06; 


of mercury, and the bicarbonate decreased 
by 2.8 mM. per liter. The maximal dis- 
placement occurred four hours after the 
last dose. Thus, with therapeutic doses of 
salicylate, mild respiratory alkalosis is in- 
duced. 

The respiratory alkalosis is followed by 
the development of metabolic acidosis, al- 
though the mechanism of this change is not 
known. Some authors believe it is started 
by a specific action of salicylate on carbo- 
hydrate metabolism in the liver, with re- 
sultant rapid depletion of glycogen. Ketosis 
then results and, because the bicarbonate 
reserve has been diminished already, it 
rapidly becomes severe. The time required 
for acidosis to develop varies greatly with 
individual patients, but in infants it de- 


Schadt—P urnell 


velops very quickly. The acidosis provides 
a further stimulus for hyperventilation and, 
if allowed to continue, soon becomes un- 
compensated with resultant death of the 
patient. 

Treatment.—Until the 1955 
Schreiner and co-workers,’ the 
of salicylate poisoning was largely sympto- 
matic. Gastric lavage should be performed 


report by 
treatment 


in the hope of recovering some of the in- 
gested salicylate. In the alkalotic stage 
fluids should be administered in the form 
of glucose in water. Small doses of sodium 
bicarbonate are recommended by some au- 
thors bicarbonate the 
renal excretion of salicylates and also pre- 


because increases 
vents too great a lowering of the bicarbon- 
ate reserve. The danger of large doses 
would be the aggravation of the alkalotic 
some authors recommend _ that 


be given until a state of 


state, and 
no bicarbonate 


acidosis exists. Once the patient has be- 


come acidotic, intravenous injection of 
sodium lactate is the preferred form of 
therapy. This was first introduced by 


Williams and Panting* in 1937 and _ since 
that time has been standard treatment for 
salicylate poisoning. The change in our 
patient’s condition after the administration 
of sodium lactate was quite dramatic and 
has been noted in many cases previously. 

Schreiner and co-workers? reported a 
case of acetylsalicylic acid poisoning treated 
by dialysis with the artificial kidney. The 
initial salicylate level was 90 mg. per 100 
cc. and was reduced by 57 mg. per 100 ce. 
by dialysis for six hours. If the artificial 
kidney is available, this certainly consti- 
tutes the procedure of choice for severe 
salicylate poisoning; it may be life-saving 
in many such cases. The presence of recent 
hemiplegia with possible cerebral hemor- 
rhage contraindicated its use in our patient. 

Complications —Glycosuria hyper- 
glycemia have been frequently noted in 
salicylate toxicity. In some instances the 
report of glycosuria may have been due 
to the presence of salicylate in the urine, 
since salicylate is a reducing substance for 
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copper-containing reagents. In other in- 
stances, however, care has been taken to 
make certain the reducing substance was 
glucose. Sevringhaus and Meyer ® reported 
hyperglycemia in an adult nurse poisoned 
by methyl salicylate whose glucose toler- 
ance curve remained definitely abnormal 
eight days after recovery but was normal 
again two weeks later. Silverman and 
Piccolo '° speculated that the hyperglycemia 
may be due to damage to the hypothalamic 


region by the salicylate. So far as we 


know, ours is the first report of a case 
of salicylate poisoning following which 
permanent diabetes mellitus developed. The 
occurrence is in all likelihood coincidental, 
but in view of the known hyperglycemic 
effects of salicylates it seems of interest. 
It is not possible to exclude the possibility 
that the patient had an abnormality of car- 
bohydrate metabolism before the present 
illness began, but no record of this had 
been made during his previous hospitaliza- 
tion for the myocardial infarction. 
Cerebral infarction also developed in our 
patient. Numerous autopsy reports have 
tabulated petechial hemorrhages in the peri- 
cardium, lungs, brain, spinal cord, and 
mesentery in salicylate poisoning. Whether 
the infarction was due to a small hemor- 
rhage occurring as a result of the salicylate 
toxicity or is a coincidental occurrence is 
impossible to state, but probability would 
favor the latter explanation. The pro- 
thrombin time was never elevated enough 
that hemorrhage was considered likely. 
Finally, this patient had a_ well-docu- 
mented postherpetic neuralgia. In a number 
of reports of salicylate toxicity, however, 
scalp paresthesias and pain have been men- 
tioned as prominent symptoms. It is en- 
tirely possible that the toxicity greatly 
increased the pain after the patient became 
toxic, leading him to take more acetylsali- 
cylic acid and thus continue a vicious cycle. 
The almost complete disappearance of pain 
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following recovery may have been due in 
part to the elimination of salicylates. 


Summary 


A case of severe salicylate intoxication 
in an adult with subsequent recovery is 
reported with brief comment on the symp 
toms, differential diagnosis, metabolic de 
rangement, and treatment. 

The glycosuria and hyperglycemia of 
severe salicylate intoxication are men 
tioned. To our knowledge this is the first 
reported case following which the patient 
developed permanent diabetes mellitus. We 
believe the occurrence to be coincidental but 
of interest. 


Mayo Foundation 
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In the past year, as usual, a number of 


significant contributions were made to 
knowledge in the field of infectious diseases. 
Unfortunately, there was little evidence of 
more discriminate or restrained prescription 
of the prodigious amounts of manufactured 
antimicrobics. As one result, and despite 
some opinion to the contrary, the problem 
of antimicrobic resistance acquired by 
staphylococci and other bacteria has intensi- 
fied, as indicated by the number of pertinent 
publications. Controversy also continues, 
even in official circles, over the value of 
BCG vaccine. Antipoliomyelitis vaccine 
seems to have accomplished much in reduc- 
ing the severity of poliomyelitis, but some 
skeptics prefer to delay its appraisal. Polio- 
myelitis-like epidemic infections and_ their 
relationship to ECHO, Coxsackie, and other 
viruses held much attention. Of greatest 
public interest was the emergence of a new 
variant of influenza A virus, unfortunately 
named Asian, that caused a world-wide 
pandemic mostly of mild disease. Alarming 
publicity incited much unnecessary anxiety. 
lorewarning of the spread of infection 
provided opportunity to test the facilities for 
the prompt manufacture, distribution, and 
administration and the value of enormous 


amounts of a specific vaccine. 


Antimicrobics 


In 1955, a total of 1200 tons of anti- 
microbics were made, valued at over 
$1,000,000,000.1_ According to Welch, 440 
tons of penicillin were made last year and 


Shiraz Medical Center, Nemazee Hospital. 


Annual Review of Significant Publications 


150 preparations of it are on the market. An 
estimated 10% of people are apt to be 
sensitive. In a survey of 1706 samples of 
milk, 6% contained penicillin; the highest 
amount was 550 units per 1000 cc. Other 
samples contained streptomycin, bacitracin, 
and tetracycline, presumably originating 
from cows treated with these drugs, and all 
may be allergenic.* 

Intense commercial competition is evident 
in the amount of expensive, eye-catching, 
psychologically enticing, and sometimes mis 
leading circulars mailed in thousands to 
and reproduced medical 
journals. It would be better to economize 
on advertising propaganda and reduce the 
price of the products. According to a news- 
paper report, the Federal Trade Commission 
is investigating the reasons for the high cost 
of antimicrobics other than penicillin." 


physicians 


Physicians should develop a greater de- 
gree of sales resistance and prescribe drugs 
by their official names in correct amounts 
when they are needed. About one in four 
prescriptions filled at pharmacies call for 
antimicrobics. Tabulation made of patients 
visiting a dispensary over a four-year period 
revealed that 92% had_ received anti- 
microbics. On 52% of occasions, therapy 
was considered unwarranted.* More critical 
appraisal may have shown a higher per- 
centage. Among 252 members of the nurs- 
ing staff of a hospital, 28% had received 
sulfonamide drugs and 16% had had reac- 
tions; 76% had received penicillin for some 
minor infection and of these 15% had 
reactions. Seven per cent had received strep- 
tomycin, and twenty-three per cent, one of 
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the tetracyclines. Of the whole group, 31% 
had had two antimicrobics; 13%, three; 
2%, four, and 2%, five and six. Con- 
sidering the small percentage of all infec- 
tions amenable to antimicrobic therapy, these 
figures indicate misguided medical judgment. 
Antimicrobics are of no value in the treat- 
ment of the great majority of infections, 
namely, those caused by viruses.® 

Antimicrobial Combinations. — Adverse 
comment was directed at packaged combina- 
tions of antimicrobials prepared by manu- 
facturers.*® Combinations are needed only 
for tuberculosis and for rare circumstances, 
as, for example, subacute bacterial endo- 
carditis, some staphylococcal infections, 
brucellosis, and certain mixed infections. 
There is no justification for giving penicillin 
and streptomycin together almost as a rou- 
tine procedure.!° Combination of penicillin 
with erythromycin, oleandomycin, or tetra- 
cycline yielded less effect 
against staphylecocci, streptococci, and 
pneumococci than that exhibited by the same 
total amounts of the single agents.!! Levitt 
detected no evidence of synergism.!* Com- 
bination of erythromycin 
phenicol failed to reveal any enhanced 
activity over that expected from either agent 
alone. However, such combinations at times 
may be of value.’*:'* 


antibacterial 


chloram- 


Garrod saw no need for the continued 
existence of oxytetracycline, chlortetracy- 
cline, and tetracycline when one of them 
serves the purpose.’® Tetracycline was ef- 
fective in curing 18 of 19 children with 
meningitis caused by Hemophilus influenzae, 
Neisseria meningitidis, 
pneumoniae.’® 


and Diplococcus 

Pleas for restricting the use of novobiocin 
and erythromycin for the treatment solely 
of staphylococcal infections were largely 
ignored. Their indiscriminate use is leading 
to the appearance of resistant strains. Novo- 
biocin was found to be unsatisfactory in the 
treatment of hemolytic streptococcal infec- 
tions, and many dermal eruptions occurred.” 
Erythromycin was effective in controlling 
infections caused by hemolytic streptococci, 
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pneumococci, gonococci, and meningococci. 
Both agents should be reserved for the con- 
trol of penicillin-resistant staphylococci.'® 

Oleandomycin and spiramycin are suffi- 
ciently inferior to erythromycin to warrant 
their rejection.%* A new antimicrobial, 
streptovaricin (Dalacin), has five com- 
ponents. It is active against tubercle bacilli 
and Gram-positive bacteria and does not in- 
duce cross resistance to streptomycin or 
other agents.?® 

Penicillin—Rapid intravenous injection 
of penicillin combined with intramuscular 
injection of procaine penicillin and proben- 
icid given orally caused the amount of 
penicillin in the blood to increase twofold 
to eightfold over amounts without proben- 
icid.?° fatal hepatic 
necrosis in one patient.*! Except in unusual 
circumstances when penetration of dense 
areas is needed, it is uncertain how much 
advantage is gained by increasing the dosage 
of penicillin from 1,000,000 units (600 mg. ) 
to 100,000,000 units (60,000 mg.). Six of 
forty-six patients whose y-globulin was 
normal in amount were said to have re- 
sponded better when y-globulin was given 
in addition to antimicrobials.** 

Allergic Reactions.—Penicillin given pro- 
phylactically to 13,000 persons caused al- 
lergic reactions in 68 (0.5%). Fifty-two 
reactions followed intramuscular injection, 
and sixteen followed oral 
Fifty had received penicillin previously. 
Twenty-five had erythema multiforme, and 
the rest were less severely sick. Arthralgia 
occurred in 41, and fever, in 34. For treat- 
ment, an antihistaminic agent, corticotropin, 
and a placebo were used. Those who re- 
ceived a placebo recovered as quickly as the 
others.** Penicillinase, an enzyme that de- 
stroys penicillin, was used to treat allergic 
reactions in 42 patients. The results were 
hard to judge. In some, the symptoms 
worsened; others were relieved. Similar 
results followed the administration of a 
*4 Despite these equivocal results, 
penicillinase is on the market as Neutrapen. 

According to report at the Fifth Anti- 
biotics Symposium in Washington, there 


Probenicid caused 


administration. 


placebo. 
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were 1072 life-threatening reactions and 
1925 less serious ones observed in 5431 
hospitals between 1953 and 1956. Among 
809 instances of anaphylaxis, there were 72 
deaths.*® 

Smith used solution of penicillin dropped 
into a dermal scratch and on the conjunctiva 
to test patients for hypersensitivity. A 
prompt reaction indicated hypersensitivity.*® 
In my experience, these methods were un- 
trustworthy in detecting hypersensitivity to 
antipneumococcal serum. 

Penicillin caused disruption of the walls 
of Escherichia coli and extrusion of their 
contents.2*7 In an attempt to explain this 
antibacterial effect, it was suggested that 
uridine pyrophosphase N-acetylamino sugar 
peptide is a biosynthetic precursor of the 
bacterial wall. Its 
staphylococci exposed to 


accumulation in 
penicillin follows 
interference by penicillin with normal bio- 
synthesis of the wall. Information of this 
sort may lead to the discovery of agents to 
attack viruses as well. Search is under way 
for specific inhibitors of nucleic acid syn- 
thesis to attack virus bodies without harm 
to the cells of the host.*8 


cell 


Phenoxymethyl penicillin has been synthe- 
sized. Eventually it may be possible to 
prepare a product insusceptible to penicil- 
linase 2 or products less apt to sensitize 
patients. 

Antimicrobics Used Prophylactically.— 
Antimicrobics have a limited value when 
used to prevent infections. They oppose 
invasion by hemolytic streptococci, menin- 
gococci, and gonococci. Tetracycline or 
neomycin given orally reduce the number of 
enteric bacteria prior to intestinal surgery.®° 
On the other hand, in Griffiths’ experience 
penicillin failed to prevent postoperative in- 
fections. In fact, more infections occurred 
in treated patients than in control subjects.*! 
Similar observations were made by Kapp, 
who condemned the routine use of anti- 
microbics for prophylaxis in surgical prac- 
tice.3* 

As reported on previously by others, dur- 
ing infection of the respiratory tract more 
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bacterial complications and longer-lasting ill- 
ness occurred among children treated with 
antimicrobials, especially chlortetracycline, 
than among those who received no medica- 
tion.3* According to Petersdorf and his co- 
workers, antimicrobics given to comatose 
patients failed to prevent infections. Pul- 
monary complications were more than twice 
as common in treated patients.*4 Anti- 
microbics have no value in preventing pul- 
monary infection during 
poliomyelitis patients with tracheotomy, or 
in urinary tract infections from indwelling 
catheters. 


measles, in 


Antimicrobics and M ycoses.—Antimicro- 
bics and steroid therapy incited secondary 
fungal infection in 13 patients. Distinction 
was made between proliferation of funguses 
on the mucosal surface after antimicrobial 
therapy and invasion of tissue when steroids 
also were given.** The incidence of infec- 
tions with Torulopsis glabrata and with 
Candida albicans seems to be increasing in 
patients treated with antimicrobics for other 
conditions.®® 

To account for mycotic infections during 
therapy, it was thought that the drugs 
stimulated the growth of funguses or that 
their growth was permitted by the elimina- 
tion of competing bacteria. There may be 
another reason. Disintegration of C. albicans 
by other means released a toxic agent which, 
when combined with chlortetracycline, was 
toxic for mice.** Trichomycin and Acinitra- 
zole both were ineffective in the treatment of 
trichomonal infections.** 


Viral Diseases 

Viral Infections of the Respiratory Tract 

Infections of the respiratory tract caused 
one-third of illnesses among university 
students and had an incidence of 171 cases 
per 1000 in a six-year period. Bacteria, 
chiefly hemolytic streptococci, were the cause 
in 16% of cases, and infectious mononu- 
cleosis accounted for 20%. Among students 
sick enough to be admitted to the hospital, 
adenoviruses Types 1, 3, and 4 were present 
in 2% ; influenza virus, in 3.4%, and hemo- 
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lytic streptococci, in 8.3%. 


Viral pneumonia 
occurred in 5.8%, and bacterial pneumonia, 


in 3.8%. 


cause of 


In 84% of patients tested, the 
infection was not found. Because 
of the low incidence of adenoviral disease, 
Evans did not favor the use of specific 
vaccine.*® 

[t is impossible clinically to differentiate 
certain viral infections of the respiratory 
tract, even during epidemics. A large out- 
break of mild disease in a community was 
suspected to be of influenza B. Yet evidence 
of that infection was found in only seven 
patients. The not dis- 
covered, and adenoviruses were not impli- 
cated.*° 


actual cause was 


A -irus named 2060 or JH, present in 
nasal washings of patients with mild disease, 
may be one of the causes of “colds.” 414 
Specific 
patients 


antibody appeared in the blood of 
and of other persons in the com- 
munity. A vaccine prepared from the virus 
was said to prevent infection. According to 
editorial comment, harm may be done by 
premature reports of successful vaccination. 
[Immunity probably is of short duration, and 
vaccination may be futile.** 

In the face of previous authoritative ad 
vice to the contrary, autogenous vaccines and 
antimicrobics again were used with reported 
On the 
assumption that secondary bacterial infec 


success in the treatment of colds. 


tions make the viral disease worse, vaccines 
made from the nasopharyngeal flora greatly 
reduced the progression of colds into “full 
colds” 


as compared with control patients. 


No attempt was made to identify the bac 


43a,43b =TfTowever, there 1s 
that 


than 


teria. no ac 


bacteria become 
0.1% to 0.2% 


colds or that vaccines made from oral flora 


ceptable evidence 


invasive in more of 
have any specific immunizing value. On the 
same theory, the same author also found that 
minute doses of 15 mg. of tetracycline drugs 
given orally twice daily similarly prevent 
the development of full colds. Viridans 
Streptococcus was present in a high per- 
centage of patients; a few had hemolytic 
streptococci, and, surprisingly, staphylococci 
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were almost absent.**" The reports 
were publicized in a popular lay maga- 
zine *° and no doubt will be widely accepted 
as conclusive. 

For years we have been warned against 
using amounts of antimicrobics too small to 
be effective, because they do no good, they 
are apt to sensitize patients, and they may 
lead to superinfection with resistant bacteria. 
It is questionable whether persons should be 
subjected to these risks for minor self-limit- 
ing colds, 

A multidrug commerical product, Pen- 
Vee-Cidin, containing penicillin, acetophene- 
tidin, and three other compounds, also is 
widely advertised. 
symptomatic 


It is supposed to give 
protection from 
secondary bacterial infection and to counter 


relief and 
depression, fatigue, fever, emotional unrest, 
and cough. Nothing seems to have been 
omitted except some steroid hormone, ter- 
pin hydrate, and acetylsalicylic acid. 
Adenoviral Disease.—Several epidemics 
of pharyngoconjunctival fever caused by 
adenoviruses Types 3, 7, and 14 were ob- 
served No 
victims were said to have had viral pneu 
monia. 


among civilians in England. 
Roentgenograms were not made 
routinely, but in two patients evidence of 
pulmonary infiltration 
The 


monia as a complication rather than as an 


was after 


pneu- 


present 
recovery."4 authors regarded 
integral part of the disease, which it is. 
Penicillin, chlortetracycline, and sulfadimi- 
dine were administered but, as expected, 
without effect. Suggestion was made that 


nontuberculous juvenile bronchiectasis is 


associated with adenoviral infection. Sero 
logic evidence of viral activity was demon- 
strated in 11 of 18 patients, and the virus 
was isolated from 1.*° It is uncertain whether 
the virus was the cause or a commensal or 
if bronchiectasis antedated the infection. 
Six volunteers were given inoculations 
intramuscularly of viruses Types 3, 4, and 7 
grown in human embryo intestinal cells in 
tissue culture. The danger of the possible 
presence of hepatitis virus in the cells was 
considered, but poliomyelitis virus was not. 
Within a few hours, three volunteers had 
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a severe primary toxic reaction, and after 
a few days all had respiratory tract dis- 
ease. In one it was insignificant; in two it 
was mild, and in three, moderately severe but 
without pneumonia. In contrast with the 
naturally occurring disease and in volunteers 
infected by way of the conjunctiva or nares, 
the viruses were not recoverable from these 
sites after intramuscular inoculation. Anti- 
body appeared much sooner, however, sug- 
gesting the practical use of the procedure 
for immunization.*® 

Further study of the value of vaccination 
against Types 4 and 7 infections revealed a 
98% reduction in the number of patients 
sick enough to require care in a hospital. 
The success of vaccination in ameliorating 
attacks saved much expense. There was no 
significant reduction in the number of vic- 
tims with mild attacks, but many infections 
probably were of other viral origin.‘ 

Other Studies.—A colorimetric method to 
assay neutralizing antibody against adeno- 
viruses in HeLa tissue culture also provided 
means for determining the type of virus.** 
A hemagglutination test is said to be su- 
perior to the complement-fixation test and 
simpler to perform to detect adenoviral in- 
fection, but it is not type-specific.” Cultures 
of cells infected with Type 4 virus contained 
increased amounts of lactic, pyruvic, acetic, 
and ketoglutaric acids. The cells also utilized 
an increased amount of glucose.°° 

Influenza.—A statistical study revealed a 
progressive decline in the mortality rate 
from “influenza and pneumonia” since 1900. 
It reached its nadir in 1953-1954.°! Official 
statistics grouping influenza with bacterial 
pneumonias, however, are unsatisfactory 
and confusing. They are separate diseases. 
Furthermore, before and after influenza 
minor 
respiratory tract diseases and others with 


viruses were discovered, many 
only aching and fever were wrongly re- 
ported as influenza. The mortality rate of 
influenza A, B, C, or D rarely exceeded 
1%; that of secondary bacterial pneumonia 
was, of course, much higher but has been 
improved by antimicrobic therapy. The pub- 
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lished statistics chiefly — reflect 


fatalities from bacterial pneumonias. I¢ven 


mortality 


these seldom are separated into etiologic 
entities as they should be. 

Antibodies for influenza A and B were 
present in about 3% of a population before 
and after epidemics of both kinds. The 
incidence rose to about 12% during the 
epidemics but fell to 2% six months later. 
There was no evidence of preepidemic seed- 
ing of the viruses to account for the out- 
breaks, since a rise in the incidence of 
reactors lagged behind the onset of the 
epidemics. Either a new strain was intro- 
duced ®* or changes in the population al 
lowed a resident virus to become invasive. 
The persistence of antibody in a few persons 
suggested that the viruses lie dormant in 
carriers. This was shown to occur after a 
child was infected by contact with an asymp- 
tomatic carrier.°* 

Four types of virus—A, B, C, and D- 
each are separated further into sets or 
families. A new variant of Type A virus 


named Far East or Asian emerged in May, 
1957.54 The subject was summarized edi- 
Type D (Sendai) influenza oc- 
curred in Scotland.°* Cases also appeared 
in England, and viral pneumonia was 
present in a number of them. The infection 
was indistinguishable from that caused by 
other influenza viruses.** Influenza viruses 
A, B, and D caused a small proportion of 
minor respiratory tract diseases in Glasgow. 
Antibodies were difficult to detect in  in- 
fants. The relationship of D virus to 
mumps virus is under investigation. The 
“croup” virus of Channock is related 
serologically to mumps virus but not to in- 
fluenza 

“Asian” Influenza.—The new variant of 
virus Type A caused a world-wide pandemic 
of disease called Asian influenza. The 
name, memory of the 1918 pandemic of 
“Spanish” influenza, and sensational pub- 
licity created much unnecessary apprehen- 
sion and near panic. On the other hand, it 
was the first occasion on which advance 
information of a rapidly spreading disease 
was given. This warning made it possible 
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to vaccinate large numbers of 


beforehand. Many authorities, however, saw 


persons 


no cause for alarm and opposed mass vac- 
cination.© It is unwise to cry “wolf, wolf” 
when there is no wolf. The disease probably 
affected more persons than in other recent 
epidemics of influenza, in places involving 
20% or more of the population, but previous 
epidemics did not 
statistical attention. In general it was mild 
and not much different from those in other 
years, and the few fatalities reported were 


receive such intense 


mostly in infants, in the aged, and in de- 
bilitated persons, as expected. In one report 
of 46 fatal cases, pneumonia was present 
in 37 and preexisting chronic cardiac or 
pulmonary disease in 35.*t More than half 
of the deaths in Holland were caused by 
staphylococcal superinfections, many of 
them resistant to penicillin. Other cocci and 
H. influenzae rarely were isolated. In- 
fluenza virus but no bacteria were in the 
pneumonic lungs at necropsy in nine patients 
with mitral stenosis.** Secondary bacterial 
pneumonias rarely occurred. Staphylococcal 
pneumonia was the most serious form. 
Vaccine gave a degree of protection against 
influenza *:** but occasionally caused reac- 
tions with symptoms severer than those of 
the disease. In one report of 57 vaccinated 
persons, 14 had fever, 54 had pain in the 
extremities, 18 had local swelling, and 42 
had pain at the site of injection.” Vaccina- 
tion against influenza still is in the experi- 
mental stage and should be so regarded. 
Influenza Vaccine: Field trials of vaccine 
were made in England. Vaccines made from 
strains isolated in 1955-1956 gave the same 
degree of protection as those made earlier. 
The absentee rate of workers was lowered 
about 30% to 40%, as compared with con- 
trols. Vaccine with oily adjuvants gave no 
evidence of protection after 12 months. 
Influenza B vaccine failed to protect against 
a B virus infection. Untoward reactions to 
vaccination were excessive, and 0.59 were 
severe.” The frequence and severity of 
reactions are related to the amount of virus 
in the vaccine. Russian investigations sum- 
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marized by Smorodintsev (Problems Virol 
2:65, 1957) showed that vaccination reduced 
the incidence of influenza by 3.5 times. A’ 
and D viruses were isolated in an epidemic 
in Vladivostok. 

[ have found no report of postmortem 
studies of the upper respiratory tract on 
persons who died of other cause while hav 
ing influenza or other similar disease. It 
would be of interest to know if pathologic 
differences characterize the various entities 
now established. Fotin inspected the mucous 
membranes of patients with influenza. About 
half showed acute hyperemia, edema, and an 
exudate, like the changes seen in vasomotor 
rhinitis. In the 
The was dry and 
cyanotic. In his view, the virus acted on the 


rest the changes were 
minimal. membrane 
nervous system, causing peripheral vascular 
More likely the 


virus injures the mucous membrane directly. 


paralysis and collapse.®* 


In other studies, electron microscopic ex- 
amination of the mucosa during influenza 
viral infection of ferrets visualized cellular 
destruction, replacement, and regeneration.® 

Croup.—Infantile croup seldom is asso- 
ciated with Studies 
newly recognized myxovirus as 


bacteria. suggest a 
cattse. The 
virus, called CA (croup associa\), evoked 
a spongy cytopathogenic chang. in tissue 
cultures. Blood from victims specifically 
neutralized the virus.® 

Viral Pneumonia.—Antibody against 
PAPYV virus isolated from patients with a 
form of viral pneumonia appeared about the 
second week after the onset of illness and 
persisted more than a year. It was not 
related to cold agglutinin or to MG ag- 
glutinin. Eight viruses similar to PAPV 
were derived from patients during several 


seasons.7? 


Viremia during a number of viral diseases 
may give rise to specific pneumonia. A 
patient with viral pneumonia had herpes 
zoster. Inflamed vesicles in the bronchus 
presumably of herpetic origin were visual- 
ized by bronchoscopy.” 
pneumonia appeared 1 


In another case, 
days after cat- 


scratch disease began.’ 


5 
* On weak evidence, 
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l'rench observers reported a form of viral 
pneumonia during poliomyelitis, presumably 
caused by the same virus.7* The nature of 
the disease as described leaves doubt of the 
diagnosis. 

Viral Nephritis?—-A number of patients 
were observed with acute nephritis not 
caused by hemolytic streptococci, Adenoviral 
respiratory tract infections were rampant at 
the time, and one patient had viral pneu- 
monia. The period between the respiratory 
tract infection and the nephritis did not ex- 
ceed five days, which is shorter than after 
streptococcosis. The signs, symptoms, and 
histologic renal changes were relatively mild. 
Nephritis of viral origin was suspected.” 


Poliomyelitis 


A study revealed a decline since 1915 of 
about 90% in the death rate and probably 
in the incidence of paralytic attacks in chil- 
dren less than 15 years old.7° The statistical 
decline was ascribed to natural immunization 
and better care, but there are other reasons 
as well, such as diagnosis of mild non- 
paralytic cases. It is hard to see why natural 
immunization should be effective after 1915 
and not before that time. Poliomyelitis is 
not a new disease, and immunizing epidemics 
certainly occurred in the past. 

Poliomyelitis is widespread in Saudi 
Arabia, where 75% of persons tested had 
antibody for one of the three types of 
virus.™ In Israel, 95% of the children had 
antibodies.77 In an epidemic in England, of 
121 cases of paralytic disease, 7 had en- 
cephalitis. Virus was isolated from the feces 
of five, and serologic tests gave positive 
results in six. Evidently, poliomyelitis may 
appear as an acute cerebellar ataxia or acute 
encephalitis.** Statistical study in England 
suggested that physicians are in more danger 
of dying of poliomyelitis than other per- 
sons.”® Previous observations elsewhere had 
shown that the risk of infection among hos- 
pital personnel was surprisingly low. 

Intense interest persists in poliomyelitis, 
and yet in Florida pertussis was three times 
as frequent and caused more deaths.8° In 
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the United States in 1952, when the reported 
incidence was highest, there was only one 
case among 3000 persons of all ages and one 
in 1000 children.*! 

Vaccine.—In the 1956 epidemic in Chi 
cago, 1111 cases were reported. Thirty-six 
victims died, giving a case fatality rate of 
3.2%. 
during the upsurge of the outbreak and 


Vaccination done on a large scale 


afterward did not provoke any attacks 
Among the reported cases, 835 victims were 
paralytic and, of these, 285 had_ received 
two of vaccine. Of 
125,000 children given one injection, 200 
had paralytic attacks ; fewer attacks occurred 


one or injections 


after two injections, and none followed 
three injections.*? According to Ratner, the 
program of vaccination in the epidemic was 
a failure. One-third of cases occurred in 
vaccinated children, and 212 were paralytic 
In an epidemic in North Carolina, the inci- 
dence of paralytic cases increased despite 
vaccination. He made caustic comments and 
serious charges against the plan of manu- 
facture, distribution, use and value of the 
Salk vaccine and predicted a collapse of the 
national program.** 

Other 
Among vaccinated English children, the in- 


reports were more _ optimistic. 
cidence of paralytic disease was one-fifth 
as high as in those not vaccinated. These 
results were better than the 72% of protec- 
tion reported in an American survey. The 
incidence of nonparalytic infection was not 
reduced by vaccine.™ 

ecause of the wide annual fluctuations 
in the incidence of poliomyelitis, it is not 
possible to attribute the low incidence re- 
ported in 1956, as compared with 1955, to 
widespread but incomplete vaccination. Yet 
the 1957 was 
Tabulation indicated a greater number of 
cases between 1948 and 1956 than in the 


incidence in even lower.® 


preceding 15 years. This may be due in part 
to better diagnosis and registration. The 
over-all frequency of paralysis by age 
groups was similar in 1955 and 1956, but 
paralysis in vaccinated persons less than 20 
years old was lower (34%) than among 


one 


as 
ae 
al 
patel 
| 
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unvaccinated ones (60%). Vaccine ap- 
parently prevented some paralytic cases. 
Crude estimates indicated effectiveness of 
about 75%. Vaccination was of less value 
in preventing mild and inapparent infections. 
Its primary purpose would be to lower the 
total incidence of poliomyelitis.°* The low 
death rate in 1956 (0.4 per 100,000) was 
about the same as in 1938, 1942, and 1947, 
when vaccine was not used.*! Because of 
incomplete clinical statistics, mortality rates 
approach accuracy better in regard to the 
long-term trend of poliomyelitis. 
Vaccination had no great influence on sub- 
sequent alimentary infection. [Forty house- 
hold infections were detected among 300 
vaccinated persons. Dead virus vaccine 
probably will not eliminate polio virus in the 
manner that vaccinia vaccine controls small- 
pox.*? In chimpanzees, vaccine limited the 
duration and degree of intestinal infection. 
If this action applies to humans, it is likely 
to reduce the risk of exposure and result 
in a consequent loss of booster effects from 
natural infections in communities where 
sanitary standards are high.** According to 
Horstmann, persons whose antibody is ac- 
quired from natural inapparent infection are 
more resistant to subsequent infection than 
those vaccinated with formolized vaccine. 
Demonstrable antibody is only a part of the 
mechanism of defense.*® 
Among 3970 children who received two 
injections of vaccine, untoward reaction oc- 
curred in 490 (16.59%). Allergic responses 
iffected 106, and most of these had received 
penicillin previously. Reactions may have 
been due to traces of penicillin in’ the 
svringes.°° 


Poliomyelitis-like Diseases 


New technical procedures brought to light 
a number of viral entities formerly confused 
with poliomyelitis, especially in its mild and 
nonparalytic forms. Yet uncertainty arises 
at times as to the identity and etiologic sig- 
nificance of the newly discovered viruses. 
For example, in Russia, an agent isolated 
from patients diagnosed as having polio- 
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myelitis was different from the three 
standard types of polio virus. It was named 
Type 4, but in tests made elsewhere it was 
classified as Coxsackie Type A7 virus.*! 
Study was made of families in an isolated 
Scottish community where poliomyelitis had 
never been recognized. Pleurodynia had 
occurred in the area. Among 294 persons, 
Coxsackie B3 virus was obtained from five 
children, and Types 2 and 3 poliomyelitis 
virus were found in one boy. Antibody 
against polioviruses Types 2 and 3 was 
demonstrated only in the sister of the boy 
and in one neighbor child.®* As in the 
survey just mentioned, poliomyelitis in a 
single patient may not spread to others. 
Among 400 children in an institution, 1 child 
had paralytic poliomyelitis, and yet no others 
were infected. On the other hand, serologic 
evidence indicated widespread infection with 
Coxsackie B4 virus and ECHO Type 14 
Coxsackie and ECHO viruses reside as 
commensals in many healthy persons, and 
their causative relation to disease may be 
doubtful unless specific antibody is evoked.™4 
Of importance in regard to these diseases 
and especially to poliomyelitis is the recogni 
tion serologically or culturally of inapparent 
infections. These far outnumber overt ones. 
Their statistical inclusion epidemic 
spectrums has forced a drastic revision up 
ward of the incidence rate and downward of 
the previously stated mortality rate of these 
and of many other infectious diseases. 
Coxsackie Disease-—As mentioned previ 
ously, serologic evidence revealed widespread 
infection with Coxsackie virus among chil- 
dren in an institution, and yet none were 
sick. On the other hand, the virus may 
give rise to disease of varied nature. An 
epidemic caused by Type 5 virus in Minne- 


sota resembled one of poliomyelitis and 


_affected more than 60 persons.®* Virus of 


the same type probably caused acute peri- 
carditis.*® Coxsackie virus was present in 
the blood of a person five days before the 
onset of meningitis.°* Other manifestations 


are pleurodynia, herpangina, and acute 
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myocarditis. Parotitis in four patients with 
herpangina raised the question of mumps,"* 
but no mention was made of salivary gland 
virus or of the possibility of secondary in- 
fection with oral bacteria. 

To illustrate further the etiologic uncer- 
tainties that arise, an epidemic of 52 cases 
in England consisted of 27 patients with 
meningoencephalitis, 17 with pleurodynia, 
and 8 with headache and vomiting. Cox- 
sackie disease was suspected, but similar 
cases elsewhere at the same time were said 
to be of Nottingham meningitis. 

ECHO Viruses.—Numerous epidemics of 
Type 9 ECHO virus meningitis character- 
ized by a rubellaform rash occurred in 
Europe and in Canada.'”° Three reports ap- 
peared in The Lancet of March 9, 1957, and 
two, in German journals.’’''"? Other ob- 
servers suggested that Type 9 virus was but 
another member of the Coxsackie group.’ 
Type 9 virus caused lesions in mice like 
those of Coxsackie infection.!°* The virus 
is chiefly neurotropic and weakly dermato- 
tropic in contrast with measles virus.'°° 

ECHO virus Type 3 caused diarrhea in 
12 of 21 premature infants. They excreted 
the virus and developed antibody against 
it, neither of which occurred in the unin- 
fected ones.!% In other epidemics ap- 
parently caused by E. coli O127:Bs, no 
cytopathogenic virus was implicated. 
If both were present, it probably would be 
difficult to decide if one or both or neither 
were pathogenic, 

ECHO 
viruses isolated from cattle were named 


Filterable agents unrelated to 


ECBO (enteric cytopathogenic bovine or 
phan) viruses. Antibody against them was 
present in cattle but not in man or swine.’ 

Epidemic Neuromyasthenia: Benign My 
algic Encephalomyelitis—To add to the 
complex problem, other epidemics of polio- 
myelitis-like disease without dermal eruption 
occurred for which no cause has been found. 
In sporadic cases in England, mistaken for 
poliomyelitis, there was paresis of one or 
more limbs and muscular disturbance de- 
tected by electromyography.’ An outbreak 
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in a hospital in Washington, D. C., affected 
nurses almost exclusively, Among 84 nurses, 
21 had myalgia and transient paresis and 18 
had minor nondescript illness.!° A similar 
epidemic among 1041 persons in Florida 
had an attack rate of 6.3%, as revealed by a 
house-to-house canvas. 


No children were 
involved. The incidence among physicians 


and nurses was 42%. There was difficulty 
in differentiating victims from apprehensive 
persons with factitious symptoms.™!” What 
seemed to be a similar disease was observed 
in an English hospital in a four-month 
summer period when 292 of the personnel 
were sick. It was characterized by systemic 
involvement of the lymphoreticular and 
central nervous systems, intense myalgia, 
sore throat, and weakness. The cranial 
nerves often were affected; convalescence 
was slow, and all victims recovered.!"! 


St. Louis Encephalitis 


Probably the largest epidemic of St. Louis 
encephalitis since 1933 occurred in Texas in 
the summer of 1954. The estimated attack 
rate was 164 per 100,000. There were only 
10 deaths, chiefly in victims with other 
chronic disease. Description of the outbreak 
appeared in three papers in the Public Health 
Reports issue of June, 1957. 


Equine Encephalitis 


When epidemic diseases recur at long 
intervals, their past existence may be for- 
gotten and they are regarded as “new” ones. 
This occurred with pandemic influenza in 
1918. Hanson resurrected reports undoubt- 
edly of equine encephalitis in Massachusetts 
in 1831. Meningitis was recognized at the 
time.’!* Eastern equine encephalitis reap- 
peared in epidemic form in Massachusetts 
but not in nearby regions in 1938, 1955, and 
1956. The reported mortality rate of 68% 
of 50 patients almost certainly is exag- 
gerated. Inapparent and mild attacks were 
not included statistically. Survivors less than 
10 years old had more and graver sequels 
than older ones, in the form of mental 
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retardation, emotional instability, convul- 
sions, and 

A variety of neurologic disturbances may 
characterize cat-scratch disease. [-ncepha- 
lopathy, radiculitis, and myelitis are tran- 
sient sequels.1" 


Rabies 


Although antirabic vaccines have been 
used for 70 years, their immunizing value 
still is doubtful. In experimental studies, 
antirabic serum was superior to vaccine and 
the use of both gave the best protection. A 
single dose of antiserum should first be given 
intramuscularly, much of it around and 


under the site of the wound, followed by: 


the usual course of vaccination. A table 
conveniently outlining the procedure ap- 
peared in Habel’s paper.’ 

In a field trial among 29 persons bitten 
by a rabid wolf in Iran, 5 severely exposed 
persons apparently were protected by the 
prompt injection of antiserum and vaccine. 
Three of five who received vaccine alone 
died. Measurements showed antibody in the 
serum early and late after combined injec- 
tions but only in the late stage after vaccine 

In South Carolina, in 1955, forty per cent 
of persons exposed or supposedly exposed 
to infection were unnecessarily vaccinated. 
In the past five years, five persons died of 
rabies and three died of vaccinal enceph- 
alitis.1!* Virus is present in the saliva of 
infected persons. Attendants who treat pa- 
tients are in danger of infection if they are 
bitten or scratched. Should this happen, 
prophylactic measures are indicated. Un- 
authenticated instances of man-to-man trans- 
mission have been reported.""* 

Rabies is disseminated among bats in 
Florida. Among thousands studied, rabies 
affected 0.2% of colonial bats and 1.5% of 
free-living ones. In one study, 5 of 35 
bats tested because of some abnormality 
were infected. Twelve of these had bitten 
people. The absence of Negri bodies in 50% 
of infected bats impedes diagnosis.'!® 
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Measles 


Tyler reviewed knowledge of the neuro- 
logic involvements during measles. Diffuse 
encephalitis, arterial infarction, acute cere- 
bral edema, vascular and neuronal changes, 
and retrobulbar neuritis may occur. The 
prognosis is bad in infants, who usually 
have sequels.!?° 

Enders reviewed the development of tech- 
nical procedures which led to the isolation 
and cultivation of measles virus. The way 
seems clear for the preparation of a vac- 
cine. Methods also are promised to detect 
inapparent infection and the occurrence of 
second attacks and to determine the nature 
of measles encephalitis.1*4 The virus caused 
the formation of multinuclear giant cells, 
inclusion bodies, and fusiform or stellate 
epithelial cells in cultures of human amnion 


Rubella 


Early report of the risk of stillbirths or 
congenital malformations in 50% of cases 
of maternal rubella in early pregnancy was 
exaggerated. The danger is not so great. 
In a series of 104 women who had rubella 
in the first trimester of pregnancy, the inci- 
dence of deformed offspring was 9.7%. 
Therapeutic abortion therefore must be 
seriously considered before it is recom- 
mended. Girls and young women should be 
exposed to rubella before marriage.'** 


Varicella 


In a six-month period, 148 patients with 
varicella were studied. Of 30 adults, 10 had 
pneumonia, but none of 118 children did. 
The pneumonia resembles other viral ones 
clinically and pathologically.1*4 


Mumps 


Mumps virus can be grown in tissue 
cultures sown with specimens of spinal fluid, 
urine, and saliva from patients as early as 
the second day of disease.’*> A rising titer 
of the complement-fixation test occurred in 
a number of cases of subacute thyroiditis in 
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Israel. An agent identical with mumps virus 
was isolated from two of the patients.'*® 


Hepatitis 


Clinical and laboratory evidence of hepa- 
titis appeared in 4% of 144 persons who had 
been given injections of blood. Three donors 
whose blood had caused hepatitis in  re- 
cipients had no signs of hepatic disturbance. 
Blood from 33 other donors whose bilirubin 
was abnormally increased in amount did not 
cause hepatitis. Obviously there is no way 
of selecting safe donors. The most effective 
way to reduce the incidence of serum hepa- 
titis is to discontinue unnecessary transfu- 

The prognosis was good in 12 patients 
who had retention of bile lasting five weeks 
to six years. Corticotropin administered for 
four days caused a diminution of bilirubin 
in the serum and a sense of well-being but 
had no influence on the hepatic lesion. It 
was called a convenient whitewash.'*8 
Cortisone should not be used in treatment 
except for the severest attacks. It may 
shorten the course of disease when the serum 
bilirubin is greater than 15 mg. %; when 
anorexia, nausea, and vomiting cannot be 
controlled otherwise, and in the presence of 
hepatic necrosis, fetor hepaticus, or coma.!*° 


Administration of chlortetracycline orally in 
patients with hepatic coma is said to reduce 
the amount of ammonia in the blood by 
suppressing bacterial action in the intestine. 

Aspiration-biopsy specimens from 126 pa- 
tients contained cytoplasmic inclusions and 
Councilman hyaline bodies. 


Centrolobular 
parenchymal necrosis was seen in 32% of 
sections, the majority of which came from 
patients with serum hepatitis. Necrosis may 
lead to irreparable damage. Leukopenia 
occurs at times during hepatitis, and a rare 
fatal case of agranulocytosis was observed. 
It was caused either by the virus or by 
staphylococci present in sections of the 
Infectious Mononucleosis 


More than 20 instances of rupture of the 
spleen during infectious mononucleosis are 


Reimann 


on record. Another spontaneous one was 


Viral Dysentery 


Most of the views I advanced in 1945 
in regard to viral dysentery were substan- 
tiated in four papers in the November, 1956, 
American Journal of Hygiene. The term 
viral dysentery was avoided in spite of its 
fitness. The incidence of the disease among 
families in Cleveland was second only to 
that of minor respiratory tract infections. 
As in my report, the association of symptoms 
of nasopharyngitis with intestinal disturb- 
ance occurred often enough to warrant an 
On the other hand, 
six outbreaks of epidemic vomiting observed 


etiologic connection. 


in English schools and families were not 
accompanied by respiratory or intestinal 
symptoms. The incubation period appeared 
to last 24 to 72 hours.'*% 

Japanese investigators regularly isolated 
an ECHO-like virus called the Niigata 
strain from the stools of volunteers infected 
with the virus obtained from patients with 
viral dysentery. The relationship of the 
virus to the disease was doubtful. It may 
have been a commensal.'*4 


Herpes Zoster 


A study of 206 patients with herpes 
zoster provided knowledge of the natural 
history of the disease and a standard by 
which therapy may be evaluated. Thirty- 
two patients were less than 20 years old, and 
in most of these the disease rarely lasted 
more than 14 days. It was severer and more 
persistent in older patients, often with ocular 
involvement. Neural disturbances and pain 
occurred in 66%, and a systemic reaction 
affected 6%, especially young 
Lesions lasted longer than 55 days in four 
patients and a year in two. The dorsal 
nerves were involved in 55% of cases, and 
the divisions of the fifth cranial nerve, in 
17%. Neuralgia persisted in 20 patients.*** 
Similar iundings were noted in 916 other 
patients. Neuralgia occurred in 17% of 
victims less than 20 years old and in 91% 


victims. 
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of those more than 70. Generalized disease 
evolved in 1%, and 4% had some form of 
lymphoma in addition. Therapy including 
rhizotomy was ineffective.'*6 

It has become clear that many viruses 
regarded as dermatotropic (herpes simplex, 
varicella, rubella), neurotropic (Coxsackie ), 
and glandulotropic (mumps) and others 
(infectious mononucleosis) affect different 
tissues and organs as well and may cause 
systemic disease. Cardiac, gastrointestinal, 
renal, and respiratory tract disturbances ‘n 
addition to cutaneous lesions occurred dur- 
ing herpes zoster.1°7 


Hemorrhagic Fever 


Hemorrhagic fever observed in Korea 
during the war is not confined to that region. 
Russian physicians studied a similar disease 
in Astrakhan, It probably occurs throughout 
the southern Soviet Union.'*8 

A virus was isolated from a patient with 

sehcet’s disease, and neutralizing antibody 
against it was demonstrated in titer of 1:128 
in 3 of 11 patients. The virus grew in eggs 
but not in ordinary tissue culture and was 
not virulent in mice, guinea pigs, or rabbits. 
The disease in man usually is benign unless 
the nervous system is involved, when the 
death rate is 50%.'8° Cuffing of cerebral 
blood vessels with lymphocytes is further 
evidence in favor of a virus as the cause.!*" 


Other Studies 


Sprunt reviewed knowledge gleaned from 
152 articles on the newly discovered viruses 
and viral diseases. Rare infections like viral 
myocarditis and giant-cell pneumonia are 
covered,'*? but no mention was made of viral 
dysentery, at times one of the most wide- 
spread of epidemic diseases. Newly recog- 
nized viral infections of the nervous system 
were discussed editorially.“ The English 
editor may be twitted for using the noun 
“virus” instead of viral as an adjective. In 
the past few years, more than 65 “new” 
viruses have been isolated from man in addi- 
tion to the 60 dealt with in current textbooks. 
Many of them are as yet unassociated with 
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disease and may represent the normal viral 
flora of the body or of cells. Knowledge of 
the intracellular residence of viruses may 
lead to further discoveries about diseases 
whose cause still is unknown '* and of a 
number of “orphan” viruses. 

In regard to viruses as oncogenic agents, 
Burnet feels that these represent only one 
of the means by which mutations from 
normal to malignant cells may be induced. 
Probably any virus that can find a cell either 
normal or one or more stages on the way to 
uncontrolled growth in which it can cause 
proliferative changes may have some or all 
the qualities of a cancer virus. All viruses 
may have some ability to provoke prolifera 
tion, but such changes are caused by other 
factors as well. Any claim that all cancers 
are of viral origin is unjustified. “A_ final 
solution 
bie.” 


In a manner akin to the artificial trans 


will probably never be possi 


formation of one type of pneumococcus into 
another, greater changes have been induced 
in viruses. Three fractions of ribonucleic 
acid recombined with the protein of tobacco 
mosaic virus gave rise to three reconstituted 
viruses able to widely different 
changes in plants into which they were 


cause 


inoculated. Perhaps other new viruses can 
be synthesized now that poliomyelitis and 
Coxsackie viruses have been crystallized. 
Variant forms may be “made to order” for 
the preparation of suitable vaccines.’ 
Cytopathogenic changes were evoked in 
renal-cell tissue cultures by Eastern, 
and equine; St. 
Louis, Japanese B, and Murray Valley en 
cephalitis viruses, and Ilheus and West Nile 
viruses. culture procedures 
equally or more reliable for diagnosis than 
the inoculation into mice." 


Western, Venezuelean 


Tissue are 
Human bron 
chial mucosa grown in cultures was resistant 
to the cytopathogenic effects of poliomyelitis 
virus and adenovirus that cause destruction 
of renal and HeLa cells. Perhaps the mucosa 
of the respiratory tract serves as a protec- 
tive factor against infection.447 On the other 
hand, the viruses just mentioned and a 
number of others caused cytopathogenic ef- 
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fects in cultures of human tonsillar epithe- 


lium. viruses did not 


148 


Influenza cause 


clear-cut changes 


Bacillary Diseases 
Tuberculosis 


In the United States at present about 
60,000,000 persons are infected with tubercle 
bacilli. Of these, 1,000,000 have some signs 
or symptoms of disease and about 350,000 
have active tuberculosis. Persons with 
minimal or inapparent infection may serve 
the Primary 
tuberculosis in children usually is clinically 
inapparent but be detected by the 
tuberculin test. Therapy with isoniazid and 
aminosalicylic acid does not eliminate the 
bacilli but is said to minimize the danger of 
150 


as spreaders of disease. 


can 


progression and of serious disease. 

After the enforcement of rigid precau- 
tionary measures in the University of Min- 
nesota Hospital after 1930, the morbidity 
rate declined greatly. Medical students no 
longer die of tuberculosis. 1919 
and 1932, ninety-two had lesions and eleven 
died; in the past 14 years, only one had a 


Jetween 


pulmonary lesion large enough to cast a 
shadow.'*! Studies in England, like earlier 
ones in Minneapolis, showed the incidence 
of tuberculosis among persons of low social 
status in “flophouses” to be far greater than 
in the general population. Among 1200 men 
examined roentgenographically, 68 were 
tuberculous, an incidence of 56 per 1000. 
In one house, 8 of 47 were infected.'? 
In another group of indigent wayfarers, 
5% of 583 were tuberculous.4* The inci- 
dence of tuberculosis also is higher among 
laboratory and mortuary workers.’* In one 
hospital laboratory, three technicians origi- 
nally tuberculin-negative acquired dermal 
tuberculosis of the finger from handling 
cultures.'° 

The possibility of tuberculous dogs and 
cats serving as sources of infection in man 
was considered. Nine persons in contact 
with infected dogs were found to have 
tuberculosis. Among pets owned by patients 
with tubercle bacilli 


active disease, were 
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present in the intestine of two dogs and tw« 
cote 

In a Canadian village of 2300 persons. 
40 cases were discovered in two years, an 
incidence of 5.5 per 100, as compared with 
1.7 per 100 in the Province. Nineteen vic 
tims had chronic pulmonary tuberculosis. 
twelve were acutely ill, and others had 
pleural, meningeal, skeletal, or miliary in 
The tuberculin 
reactors in the village was 44%, and it was 


volvement. incidence of 
less than 10% in the Province. It was pre 
dicted that small epidemics will be more 
frequent in the future, owing to the diminu 
tion of the number of immune or partly 
immune persons who react to the tuberculin 
test.157 

Miliary calcifications the 
healthy persons once were thought to repre 


lungs of 


sent evidence of recovery from tuberculosis 
Most or perhaps all of such healed lesions 
now are ascribed to histoplasmosis. Miliary 
tuberculosis probably was a fatal disease 
until the advent of antimicrobic therapy 
Two patients were observed who recovered 
after therapy, but they had a recurrence of 
pulmonary miliary tuberculosis 18 and 27 
months later.!°* 

Over a three-year period in a_ hospital 
for tuberculosis, 18% of 


inmates were 


found to have pulmonary fibrosis, pneumo 


nia, bronchiectasis, histoplasmosis, coccidioi- 
domycosis, pleurisy, neoplasm, sarcoidosis, 
granulomas, or abscess of other origin, in 
that order of frequency. A similar array 
of diagnoses was made in 16% of 5324 pa- 
tients originally thought to have tuberculosis 
and admitted to an Army Hospital. Evidence 
of pulmonary disease was absent in 11%, 
a reflection of poor diagnostic acumen.!® 
In a Naval Hospital, 26% of 507 patients 
originally diagnosed as having tuberculosis 
had other disease"! 

Study was made of the accuracy of tests 
for the diagnosis of tuberculosis. Active 
tuberculosis is a clinical, not a pathologic, 
diagnosis and is substantiated by the demon- 
stration of tubercle bacilli in or from the 
lesion. The accuracy of properly performed 
tuberculin skin tests established the pro- 
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cedure as the keystone of diagnosis. A posi- 
tive reaction in a child less than 6 years 
old indicates active primary infection. The 
sedimentation rate of red cells is of no diag- 
nostic value, but a single positive bacterio- 
logic sufficient to warrant 
therapy. Material obtained at biopsy is of 
chief value in the diagnosis of extrapul- 


specimen is 


monary lesions.'® 


A symposium on rare manifestations of 
tuberculosis appeared in the July 24, 1957, 
issue of Proceedings of the Staff Meetings 
of the Mayo Clinic. Miliary tuberculosis 
of the liver, before extrahepatic spread 
occurs, is a rare condition. Twelve cases 
were observed in which diagnosis was made 
by needle biopsy. Treatment with isoniazid 
and aminosalicylic acid was successful in 
eight patients.’°* Tuberculous axillary 
adenitis occurred in‘a patient with minimal 
inactive tuberculosis after application of a 
skin test with purified protein derivative to 
the arm.) 

Therapy.—tThe traditional long period of 
enforced bed rest has been shortened after 
surgical operations, viral hepatitis, rheumatic 
fever, and febrile disease in children. In 
two studies of patients with moderateiy ad- 
vanced or far-advanced tuberculosis, detailed 
observations also revealed no detectable dif- 
ferences in the course of the disease and 
the speed of recovery in relation to rest or 
activity. Prolonged rest in bed generally 
was not needed, provided adequate specific 
therapy was applied. The morale 
better in ambulatory patients.1® 


was 


In a Canadian survey, 11% of 686 cul- 
tures of Mycobacterium tuberculosis ob- 
tained from patients before therapy resisted 
resisted isoniazid, and 
167 


streptomycin, 41% 
16% resisted viomycin. In another com- 
munity, 125 of 2400 tuberculous patients 
Bacilli pri- 
were 
present in 15. The matter is developing into 
a problem of public health.’ 


excreted drug-resistant bacilli. 


marily resistant to antimicrobics 


In one large hospital before 1948, all 
victims of tuberculous meningitis died. After 
streptomycin and aminosalicylic acid were 
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used, the mortality rate fell to 84%, and 
after therapy with isoniazid, to 54%. There 
was no need for intrathecal therapy.’** No 
mention was made of sequels among the 18 
patients who recovered. 

From 15% to 20% of treated tuberculous 
patients deteriorate, do not improve, or have 
a relapse. The chief causes of failure are 
inadequate supervision of patients not in 
hospitals, unusual susceptibility to tubercu- 
losis, inadequate rest, refusal to take treat- 
ment, drug-sensitivity, resistance of bacilli 
to antimicrobics, and errors in diagnosis.'*° 

A committee discussed the use of adjuvant 
steroid therapy and found agreement only 
on its value in tuberculosis meningitis. There 
are no clearly formulated indications for 
hormone therapy in other forms of tubercu- 
losis. It may be of help in fulminating or 
disseminated disease which shows little or 
no response to standard antimicrobial 
therapy. Hormones should not be used un- 
less the bacilli are susceptible to anti 
microbics.!*! 

BCG 


value of BCG vaccine continues. In spite of 


Vaccine.—Controversy about the 


objections by several authorities, a Medical 
Advisory Committee urged its use. It was 
said that interference with the reaction to 
the tuberculin test as a diagnostic aid will 
be compensated for by a reduction in the 
incidence of tuberculosis after vaccina- 
tion.'7* There is agreement, however, that 
vaccination is desired for infants and chil- 
dren in areas of high incidence, for persons 
unavoidably exposed to infection, and for 
family members exposed in tuberculous 
households.1** Wallgren, a former advocate 
of vaccination, predicted an end to it if 
chemoprophylaxis proves to be satisfactory. 
Vaccination of all persons who do not react 
to tuberculin is unnecessary.’ Pollock 
recommended vaccination of English chil- 
dren at age 10, but mass inoculation of 
unexposed infants is unjustified.17> Accord- 
ing to James, vaccination with BCG will 
revert ultimately to its former obscurity. 
He protests against the waste of “energy 
and resources of a pseudoscientific ritual.” 176 
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The case against the use of BCG vaccine 
was presented forcefully by Myers. The 
last of 17 cogent conclusions stated, “Mass 


BCG campaigns not only give recipients an 


unjustified sense of security but deprive 
well-established fundamental methods of 
funds, as well as time and effort to workers.” 
None of the numerous vaccines tried has 
passed the controversial stage.!** 

About one-half of 1533 infants less than 
6 months old in an area of high incidence 
of tuberculosis in Virginia were vaccinated ; 
the other half served as a control group. 
Although 16% of the control group got 
tuberculosis as revealed by the tuberculin 
test, only three had overt disease. All of the 
vaccinated ones escaped clinical disease.'7* 
Kendig felt that the value of the procedure 
was not demonstrated conclusively. Over a 
five-year period, 256 nurses were tuberculin 
Of these, 64% did not react, and 
The 
incidence of tuberculosis later was 3.6% in 
both 
There was no evidence that vaccine gave a 


tested. 
most of these then were vaccinated. 
vaccinated and unvaccinated ones. 
significant degree of protection or altered 
the subsequent course of tuberculosis.'™* 
Experimental Studies.—Heat-killed tu- 
bercle bacilli were injected intradermally into 
sensitized guinea pigs. One group then was 
treated with cortisone. In these the bacilli 
disappeared as rapidly as in the control 
animals but without the participation of 
mononuclear or epithelioid cells, which were 
suppressed by the hormone. Evidently corti- 
sone did not inhibit the disposal of the bacilli 
by some humoral mechanism.!*° 
wonders what the behavior of live bacilli 
would be under similar circumstances. 
Acid-Fast Bacilli—The 
significance of pigment-forming acid-fast 


One 


Chromogenic 


bacilli found during tuberculosis or supposed 
tuberculosis is unknown. “Yellow” bacilli 
were present in the purulent lymph nodes 
of 10 children, but the disease was mild, and 
healing took place.!8° Two strains inocu- 
lated in large numbers caused mild disease 
in monkeys.!*!_ Three other strains repeat- 
edly isolated from patients failed to affect 


Reimann 


monkeys. Their probable origin as a result 
of dissociation induced by antimicrobic 
therapy was considered, but similar variant 
forms have not appeared during cultural 
studies. 
encountered in a 


The three strains were the only 
ones year in 
torium.'*? In another study over a five-year 
period, atypical acid-fast bacilli were found 
in 65 of 69 patients with pulmonary disease. 
Antimicrobic therapy seldom was effective 
in eliminating them from the sputum. Path- 
ologic changes in pulmonary tissue resected 
from seven patients were those of tubercu 
The bacilli were 


photochromogens.** 


losis. classified as non- 


Tuberculosis and Sarcoidosis 


Advances in the knowledge of sarcoidosis, 
controversy as to its relationship to tubercu 
losis, and the value of the Nickerson-Kveim 
A case of eryptococ 


1.185 No 


mention was made of a possible relationship 


test were reviewe 
cosis with sarcoidosis was describe 


between sarcoidosis and histoplasmosis or 
other fungal diseases which at times ac 
company or cause the clinical and pathologic 
picture of sarcoidosis. Sarcoidosis occurred 
in identical twins, one of whom had crypto- 
coccosis. 188 

Sixteen periods of pregnancy were ob 
served in 10 women who had sarcoidosis. In 
eight the disease seemed to be ameliorated 
during gestation. Three fetal abnormalities 
resulted. Since pregnancy often increases 
the severity of tuberculosis, the observations 
offer further support to the that 
tuberculosis and sarcoid disease are unre- 
lated entities.1** 


view 


Salmonellosis 


In a 16-year period, salmonellas other 
than Salmonella typhi were cultivated from 
2625 of 144,500 specimens, especially from 
stools, in Massachusetts. Of the 50 types 
identified, 99% belonged to Groups A, B, C, 
D, and E. Group B (S. typhimurium) pre- 
dominated. The incidence was highest in 
August, lowest in February, and greatest 
among young children. Clinically, gastroen- 
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teritis accounted for 70% of the resulting 
illnesses and the typhoidal or focal septic 
behavior for about 6%, the latter especially 
S. choleraesuis. 
1.4%. 


salmonellosis was thought to have increased 


from The mortality rate 


was Aside from better diagnosis, 


in incidence. Restraint was recommended 
in the use of antimicrobic therapy for gastro- 
enteritis. When Salmonella 
restricted to the gastrointestinal tract, it 


more than questionable whether antibiotics 


infection is 


“Is 


have any place at all” because of the danger 
The 
incidence of typhoid has decreased since 
1940; Type A bacilli predominated in the 


patients observed, and the death rate was 


of superinfection with other germs. 


The importance of determining the types 
of salmonellas was emphasized for clinical, 
epidemiologic, and statistical reasons. The 
antityphoid vaccine in current use affords 
protection against only the rare infections 
caused by S. typhi, and S. paratyphi A, 
B, and D but not against others which are 
more dangerous and account for nearly half 
of the cases of salmonelloses in the United 
States.18° Salmonellosis occurs during sickle- 
cell anemia, as it does in hepatitis, in debili- 
tation, and after gastrointestinal surgery, 
and for the same reason, namely, interfer- 
ence with natural resistance. Three instances 
of Salmonella osteomyelitis and one of 
bacteremia were noted among 36 cases of 
sickle-cell 199 An_ unusual 
of infection with S. paratyphi B was a sick 


anemia. source 


turtle from which five children contracted 


acute enteritis.?®! 


Typhoid 
Relapse occurs as often in typhoid pa- 
adequately with chloram- 
phenicol as in untreated ones. The rate was 


tients treated 
even higher in those who received insuff- 
cient amounts of the drug. Relapse occured 
in spite of a high titer of antibody in the 
blood. As the cause, Watson blamed the 
of bacilli intracellularly in 
the reticuloendothelial system and reinvasion 
when the amount of the antimicrobic was 
too low or absent." 


persistence 
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intestinal perforations were recorded in 
victims of paratyphoid.'** Although the in- 
cidence of the disease was not stated, the 
number seems high in contrast with the 
generally reported low percentage of perfo- 
ration. In my series of 105 cases in Indo 
194 An 


epidemic of paratyphoid B involved 279 


nesia, perforation occurred but once. 


persons in Pennsylvania. Milk contaminated 
by a carrier in a dairy was the vehicle of 
infection. Chloramphenicol, it was said, had 
no beneficial effect on the acute stage of 
Most other 
observers found that therapy shortens the 
duration of disease. 


the disease in 59 patients.’ 


Although antityphoid vaccines have been 
used for about 50 years, no controlled field 
study acceptable by modern standards to 
test their value has ever been made. In 
Yugoslavia, where careful test was made on 
35,000 people, the case rate per 1000 of 
typhoid of persons vaccinated with phenol- 
ized vaccine was 2.3% 
8.9% in 
treated vaccine was less effective. 


, as compared with 
Alcohol- 
The Vi 
antigen did not seem to play an important 
role in protection.’*® Similarly controlled 
field studies would be desirable for the ap- 


the unvaccinated ones. 


praisal of vaccines against smallpox, typhus, 
yellow fever, and cholera. 


Brucellosis 


Spink’s observations cast light on the 
importance of specific hypersensitivity to 
Brucella. Two persons who had not had 
brucellosis were infected accidentally with 
relatively avirulent Strain 19, used as a vac- 
cine for livestock. A latent period elapsed 
before symptoms appeared. Two others who 
had had brucellosis previously became sick 
a few hours after reinfection, probably as a 
result of having been sensitized. Strain 19 
Brucella should not be used for the im- 
munization of humans.!% 

Unless brucellosis is kept in mind, diag- 
nosis often is missed. A number of children 
in England regarded as having influenza, 
migraine, sarcoidosis, tuberculosis, spinal 
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radiculitis, and psychic disturbance were 
Treatment with 
streptomycin and chlortetracycline usually 
was successful, but relapse occurred.1’* A 


found to have brucellosis. 


description of the disease as it occurred in 
228 patients in Egypt was published.’ 


Tetanus 


The April 3, 1957, Proceedings of the 
Staff Meetings of the Mayo Clinic contained 
the report of a symposium on tetanus. The 
logical view of Abel in regard to the trans- 
portation of toxin by way of the blood 
stream has been challenged. British in- 
vestigators renew the idea that toxin spreads 
along nerves from the site of infection to 
If this be the 
case, tetanus toxin is unique. Ninety-one 
were reviewed. Of these, 56% re- 
About 76% of 
second decade of life survived, as compared 
with 44% of those more than 50 years old. 


‘the central nervous system. 


cases 


covered. victims in the 


Tetanus occurred in five persons who had 
received prophylactic measures. Although 
the mortality rate has not been lessened by 
antitoxic serum, improvements in general 
management have reduced the death rate 
from 57% before 1934 to 27% after 1945. 
Detailed directions for immunization were 
outlined. 

Brazilian physicians reported a death rate 
of 23.7% among 1047 treated patients.2° 
Generalized tetanus was studied in 202 
Puerto Rican patients. Several second at- 
tacks were recorded. The usual dose of 
antitoxin did not always prevent the disease. 
Penicillin was used at times but had little 
influence on the death rate, which was about 
35% 201 

Clostridium welchii may food 
poisoning. Volunteers who ingested cultures 
of one strain had colic and diarrhea i2 hours 
later. Another strain gave similar results, 
but a third one was innocuous. No rise in 
circulating antibody was detected.?° 


cause 


Diphtheria 


With an annual total of about 2000 re- 
ported cases and a fatality rate of 6% to 
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7%, diphtheria is of more importance to 
public health than brucellosis, psittacosis, 
typhoid, or typhus. Localized outbreaks 
continue to occur.?"* In the autumn of 1954, 
there were 141 cases and 4 deaths in Detroit. 
Restrained instructive publicity in the press 
avoided panic and led to the administration 
of toxoid to 80,000 children.2 Another 
outbreak occurred in Philadelphia. Ambula- 
tory victims with unrecognized mild disease 
and nondescript pharyngitis far outnumber 
those with so-called typical attacks. They 
serve as dangerous spreaders of infection 
and may themselves have postdiphtheritic 
paralysis. 


Other Bacillary Diseases 


Keport of 11 cases of meningitis caused 
by Klebsiella pneumoniae was added to the 
140 previously described. Of 61 untreated 
patients, 57 died. Among 41 patients treated 
with various antimicrobials, 40 recovered. 
Meningitis usually accompanied pulmonary 
infection in debilitated patients and most 
often was caused by bacilli of Types 1 and 
2. Sulfonamide compounds in combination 
with other antimicrobials at present seem to 
be the drugs of choice for therapy.?” 

In a small party of Eskimos poisoned by 
eating decomposed seal meat only one man 
survived botulism. At necropsy, petechial 
the gastric mucosa and 
multiple thromboses of the meningeal vessels 
were found.?"* 


hemorrhages in 


Tularemia caused pericarditis in one pa- 
tient,2"* and in 4 others with pharyngitis, 


diphtheria was wrongly suspected.?°S Empy- 


ema in a man 77 years of age was caused 
by Pasteurella multocida, a bacillus asso- 
ciated with cat-bite fever. It is possible that 
the germ resides at times as a commensal 
in the respiratory tract and may become in- 
vasive when resistance is reduced.?" 
Septicemia with Pseudomonas aeruginosa 
(Bacillus pyocyaneus) occurred in 29 of 
172 Peruvian children with severe burns. 
The appearance of dermal nodules had a bad 
prognostic import. No form of therapy was 
effective.2"° Only three cases of melioidosis, 
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a glanders-like infection, have been reported 
on from the United States. A patient with 
melioidosis of 10 years’ duration was ob- 
served, and data on 17 others were pre- 
sented.2"" The infection is imported from 
endemic centers in the Far East. 

Sir Leonard Rogers reviewed 30 years of 
In his 
opinion, vaccination reduced the incidence 
of infection in pilgrims to Mecca.*"* It is 
likely that increased knowledge and im- 


research on the control of cholera. 


proved sanitation also played a role. Many 
observers are less optimistic about the ef- 
fectiveness of anticholera vaccines. 


Coccal Diseases 


Staphylococcosis.—In spite of the opinion 
of some authorities to the contrary, the 
present interest in staphylococcal infections 
has been induced by the increased incidence 
of staphylococci resistant to increasing 
numbers of antimicrobics and the consequent 
failure of therapy. It now is largely a 
hospital problem, but with continued indis- 
criminate use of antimicrobics by practi- 
tioners the problem of resistant cocci will 
inevitably extend to the population at large. 
This is foreseen where economic or political 
conditions permit the lavish and wasteful 
use of expensive drugs, even when these are 
relatively or entirely unnecessary.*! 

In an English hospital, staphylococcal 
diarrhea became a major cause of death after 
partial gastrectomy and in chronic respira- 
tory tract infections when patients had had 
antimicrobic therapy. Two epidemics in- 
volved the surgical wards. In a two-year 
period, 31 instances of diarrhea followed 
antimicrobic therapy. Staphylococci, mostly 
antimicrobic-resistant, were cultivated from 
20 patients. Fourteen died, including seven 
who had had partial gastrectomy. The most 
important measures to correct matters are 
restriction of antimicrobic prophylaxis and 
therapy and reduction of the numbers of 
staphylococci in the environment.?* In a 
nine-week period in another hospital, 31 of 
83 patients in a surgical ward acquired 
staphylococcal infection from an undetected 
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source. The cocci belonged to one type and 
resisted penicillin and streptomycin. After 
chloramphenicol and erythromycin came into 
use, resistance against these drugs also de- 
veloped.2* According to McDonald, six 
persons had severe infection and two died 
after surgical operations by a surgeon with 
a furuncle on his arm. Covering the lesion 
failed to prevent infection of the patients.?" 

In a survey of 100 staphylococcal infec- 
tions acquired in a hospital, many were 
serious or fatal. They were associated with 
debilitated patients or followed intravenous 
therapy and catheterization. Only 3% of 
the cocci were sensitive to all antimicrobics 
tested, and 26% 
If the same rate of “hospital 


were sensitive only to 
bacitracin. 
infection” were maintained for a year, 450 
infections and 76 deaths were predictable. 
On the other hand, 30% of patients con- 
tracted staphylococcal infections before 
entering the hospital, and these seldom were 
severe. Forty per cent of the cocci were 
sensitive to the antimicrobics tested, and 
only 35% resisted penicillin.2’? Without 
the use of antimicrobics, Adams controlled 
the alarming increase of infections in sur- 
gical wards by the proper preparation of 
hands and operative sites and by reduction 
of airborne and contact infection.*!* 
According to Turnbull, the relationship of 
micrococcic enteritis and pseudomembranous 
He observed five cases 
of enteritis after surgical operation, in four 
of which antimicrobics had been used be- 


colitis is not clear. 


forehand. Staphylococci caused fulminating 
infection elsewhere in the body in one pa- 
tient, but none were found in the inflamed 
intestine, as if a toxic effect were account- 
able.*!® Staphylococci present in the intestine 
during enterocolitis may or may not be the 
cause.2*° 

About 33% of patients not in hospitals 
were persistent nasal carriers of staphy- 
lococci, of which only 16% resisted penicil- 
lin. About 5% of carriers had had one or 
more staphylococcal lesions annually, and 
only a few needed therapy with penicillin. 
A cream containing neomycin and_bis-p- 


Vol. 102, Aug., 1958 


| 


INFECTIOUS DISEASES 


phenyldiguanidohexane applied intranasally 
suppressed staphylococci and decreased the 
number of infections.?*1 

Serious epidemics occurred in hospital 
nurseries and caused pyoderma in infants, 
mastititis and abscesses in mothers, and a 
number of deaths. After improvement in 
aseptic technique and cessation of new ad- 
missions, but without the use of antimicro- 
bics, the outbreak stopped abruptly.?** 
Staphylococci of one strain infected 46% 
of 117 newborn infants in a hospital. In- 
fants with inapparent infections dissemi- 
nated large numbers of cocci. Among 23 
mothers who nursed carrier infants, 39% 
were infected.**3 

Some physicians agree with McDermott’s 
view and find no convincing evidence to 
prove a shift for the worse of the crude 
equilibrium between man and Staphylococ- 
cus. Over 16 years, 109 cases of staphy- 
bacteremia were observed in a 
It was associated chiefly with 
cellulitis, 


lococcal 
hospital. 
carbuncles, furuncles, 
phritis, and lymphomas and often followed 
operations on the prostate gland. Thirty- 
seven patients died.**4 


pyelone- 


Staphylococcal Endocarditis —Cure was 
reported in six of seven patients with 
staphylococcal endocarditis after the ad- 
ministration of huge doses of penicillin com. 
bined with oxytetracycline and streptomycin. 
An initial dose of 50,000,000 units (30,000 
mg.) of penicillin was followed by 1,000,000 
units (600 mg.) every six hours. Erythro- 
mycin, streptomycin, and probenecid in 
addition were recommended.*75 One won- 
ders if enormous dosage is needed or safe, 
considering possible adverse effects and the 
Combinations of anti- 
microbics are necessary, but for 
staphylococcal endocarditis they may _ be 
needed.?6 

Therapy: Penicillin still is the drug of 
choice if staphylococci are sensitive to it, 
but relatively large amounts are needed. 
Curiously, however, there is a zone phenom- 
enon, or paradoxic effect. In vitro, an ex- 
cessive quantity of penicillin may be less 


zone phenomenon, 
seldom 
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bactericidal than smaller amounts, This be- 
havior may have importance in the treatment 
of infections.?** 

Neomycin and bacitracin had a satisfac- 
tory bactericidal effect, and despite their 
toxicity they may play an increasingly im- 
portant role in therapy. Novobiocin was 
bacteriostatic and was bactericidal if large 
amounts were used. Oleandomycin was not 
as effective as novobiocin. In vitro tests 
of sensitivity of bacteria to antimicrobics 
serve only as a guide to the selection of the 
appropriate drug; clinical trial provides the 
answer.*"5 

Garrod observed encouraging evidence of 
cooperation by English practitioners in re- 
stricting the use of erythromycin solely 
to the treatment of staphylococcal infections. 
As a result, it is unlikely that staphylococci 
at large will become resistant to the drug. 
Cross resistance against erythromycin, 
oleandomycin, carbomycin, and spiramycin 
may develop in vitro but may not be demon- 
strable in strains isolated from patients. The 
matter is very complex.?”° Severe criticism 
was made of the unwise use of combinations 
of erythromycin, oleandomycin, spiramycin, 
and tetracycline in the treatment of staphy- 
lococcal infections. There is no evidence 
that synergism occurs. Oleandomycin and 
spiramycin gave rise to resistant cocci 
which also resisted erythromycin.”*° 

The ability of staphylococci and other 
bacteria to produce antimicrobic substances 
was known for a decade. An antimicrobic 
derived from staphylococci controlled ex- 
perimental infection with Clostridium sep- 
ticum.?31 

Thirty-years ago dissociants, or culture- 
phase variants, of pneumococci, hemolytic 
streptococci, and other bacteria known as 
mucoid (M), smooth (S) and rough (R) 
were recognized. Similar phases had not 
been described for Staphylococcus, which 
now is the most important coccal cause of 
death. By aging cultures of a strain of 
Staphylococcus aureus for many months, I 
educed M, S, and R forms. The aureus, or 


parent, form also gave rise to a white and 


235 


yes 
at 


a buff-colored variant, each of which had 

similar culture phases. Spontaneous trans- 

formation of one variant into another was 
observed.?#* 

Streptococcosis—In contrast with its 
former behavior, scarlet fever is now a 
relatively mild disease. A few severe attacks 
occurred among 609 cases. Intramuscular 
injection of penicillin eradicated hemolytic 
streptococci from the throat and shortened 
the duration of disease. No patient had 
subsequent nephritis or rheumatic fever.?4* 

An intramuscular injection of 300,000 
units (180 mg.) of benzathine penicillin 
administered to 740 men reduced the carrier 
rate of streptococci and partly controlled an 
epidemic. After that dosage, the first infec- 
tions appeared eight days later. Doses of 
1,200,000 units (720 mg.) afforded protec- 
tion for six weeks.*** In trials elsewhere, 
untoward reactions to benzathine penicillin 
occurred in 6% of persons but without 
fatality.?*° 
Measurements of precipitin, hemagglutina- 
tion, bacteriostasis, and mouse-protection 
tests were unsatisfactory in the study of 
streptococcal infections because of non- 
specific reactions and difficulties in tech- 
nique and interpretation of results. With 

a new test, type-specific antibody was dem- 
onstrated in most patients. The reaction de- 
veloped slowly and varied with the type of 
Streptococcus. The formation of antibody 
was inhibited by therapy with penicillin 
or chlortetracycline.**® 

Fever in the presence of cardiac valvular 
disease often poses difficult diagnostic and 
therapeutic problems. In a study of 25 
patients, the most frequent cause of fever 
was rheumatic disease. Others were the 
postcommissurotomy syndrome, endocarditis, 
drug fever, and embolism. Lupus erythem- 
atosus, “hemoglobin pneumonia” from 
bleeding in the lungs, and cardiac tumor 
are rare causes.°* Twenty cases of endo- 
carditis followed surgical operation on 
cardiac valves among 2263 patients. Staphy- 
lococei were the cause in 14 patients, and 
nonhemolytic streptococci, in the rest. Eight 
recovered after therapy.*** 
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Six patients with subacute bacterial endo 
carditis were treated successfully with 
12,000,000 units (7200 mg.) of penicillin 
V, streptomycin, and dihydrostreptomycin 
given orally daily for four weeks. Large 
amounts of penicillin may cause nausea and 
vomiting. Streptomycin caused vestibular 
injury in three patients. Oral treatment is 
unreliable unless adequate amounts of anti- 
microbics enter the blood. Parenteral injec- 
tion is preferable.*** Current concepts and 
methods of treatment of bacterial endo 
carditis were summarized.**” 

Strains of Group D_ streptococci (en 
terocci) were relatively sensitive to penicillin. 
Their resistance to it has not increased in 
the past few years. On the other hand, the 
incidence of strains resistant to tetracyclines 
and to streptomycin has increased, not only 
of those obtained from patients treated with 
these drugs but from others also. All strains 
resisted polymixin.**! 

Rheumatic Fever.—Doubt was expressed 
that as high as 3% of victims of hemolytic 
streptococcal sore throat acquire rheumatic 
fever.*4* In spite of much evidence to the 
contrary, Wallgren questioned the role of 
streptococci as a cause of rheumatic fever 
The disease has diminished greatly in inci 
dence in 35 years, while streptococcal infec 
tions have not. He deems it inadvisable to 
administer penicillin as a prophylactic over 
a lifetime but would rather treat streptococ 
cal infections as they arise.** 

The American Heart Association recom 
mends monthly intramuscular injections of 
1,200,000 units (720 mg.) of benzathine 
penicillin G to prevent streptococeal infec 
tions in persons who have had rheumatic 
fever. If penicillin is given orally, the 
dosage should be 200,000 units (120 mg.) to 
250,000 units (150 mg.) twice daily. Oral 
therapy is unreliable and may not be faith- 
fully carried out. In either case therapy 
must be continuous.****45 Subacute bacterial 
endocarditis caused by penicillin-resistant 
viridans streptococci appeared in a person 
while penicillin was administered orally to 
prevent a recurrence of rheumatic fever.2*® 
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The matter of the cortisone versus  sali- 
cylate drugs in the treatment of rheumatic 
fever is unsettled. Illingworth found corti- 
sone to be superior, and cortisone combined 
with salicylates in large amounts is prefer- 
able in therapy. Because the action of the 


two drugs is different, both should be 
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used, 

As in the case of a number of diseases, it 
is questionable if prolonged rest in bed is 
desirable for patients convalescent from 
rheumatic fever. A controlled study of the 
matter like the ones made for tuberculosis 
and viral hepatitis is needed.*"* 

Pneumococcosis.—Acetylsalicylic acid or 
cortisone given with penicillin to patients 
with pneumococcal pneumonia gave a sense 
of more rapid improvement, well-being and 
appetite, less cough and pleural pain than 
in patients treated with penicillin alone. 
However, the rate at which both groups 
became symptom-free was the same. Re- 
fever in four was 
attributed to a reaction to penicillin. Only 
2 of 67 patients died.**” 


currence of cases 


Evidently some other old-fashioned reme- 
dies also stand the test of time against an 
array of expensive new synthetic drugs. In 
a discussion of the modern treatment of 
pneumonias, chloral hydrate and paraldehyde 
recommended as 20 For- 
tunately, become 
Penicillin 


were sedatives 
not 


antimicrobics. 


pneumococci have 


resistant to any 
remains the drug of choice.**! 

Penicillin therapy may reduce the death 
rate of aortic valvular disease in syphilis 
and rheumatic fever but seems to be less 
effective when pneumococci are involved. 
Eight cases were described in which peni- 
cillin controlled pneumococcal 
and endocarditis, but rupture of the valves 
1 to 565 
days after the detection of aortic insuffi- 


septicemia 


or cardiac failure caused death 
ciency.”°* Two patients with neoplasm of 
the common bile duct had pneumococcal 
cholangiitis and septicemia.*** This is a rare 
localization for the pneumococcus but not 
because it is soluble in bile. Bile is not lytic 
when serum is present. 


Reimann 


Gonococci.— [English consensus opposes 
oral therapy for gonorrhea. Parenteral in 
jection of penicillin is advised, but even 
then cure is uncertain; relapse and reinfec- 
tion may occur.*°* Other physicians recom 
mend dosage of 600,000 units (360 mg.) of 
penicillin with probenecid given orally in 
divided during 24 hours.2*° One 
wonders if probenecid is needed. Penicillin 
did not kill gonococci contained in phago 


cytes.?5¢ 


doses 


Mycotic Infections 


Histo plasmosis.—Although histoplasmosis 
had been discovered in Panama in 1905, only 
a few cases were recognized there for four 
decades. Since 42% of the native population 
reacts positively to the histoplasmin skin 
test, the disease undoubtedly is endemic 
Many instances of infection were missed 
until careful search was made. Fifty-four 
patients with mild attacks were discovered. 
and one died of systemic dissemination after 
therapy with cortisone.?** 

Among 1033 patients sent to the tubercu 
losis service of a Naval Hospital in New 
York State, 26 (2.5%) were found to have 
histoplasmosis. Two patients also had tu 
berculosis. Skin tests with tuberculin gave 
positive results in 95% of all patients, with 
histoplasmin in 20%, and with coccidioidin 
in 6%.758 

Despite the danger of using cortisone in 
mycoses, the drug appeared to terminate 


histoplasmosis in two patients. Perhaps if 


its use is reserved for the treatment only 
of severe disease or administered late in the 


course after a degree of presumed immunity 
is established it may have a beneficial ef- 
fect. Therapeutic trials of ethyl vanillate, 
nystatin, and cycloheximide (Actidione) in 
13 patients with chronic pulmonary histo- 
plasmosis gave disappointing results, and 
the drugs often were toxic.?® 

Severe with 
spherules in the muscle was observed in six 
patients. Three had pericarditis also, but 
the endocardium was not involved.?*! 


myocarditis coccidioidal 


Evi 
dently, Coccidivides immitis is one of the 
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many microbes able to cause myocardial 
lesions. 

According to postmortem study of 15,845 
patients between 1919 and 1955, there has 
been a striking increase in the number of 
secondary fungal infections, especially histo- 
plasmosis, cryptococcosis, mucormycosis, 
moniliasis, and aspergillosis. In recent years, 
30 of 40 of these patients had been treated 
with antimicrobics and 21 had lymphomas 


262 


or leukemia.*** Mucormycosis, caused by 
Rhizopus oryzae, probably is not a new 
disease but a newly recognized one. Since 
1943, fourteen fatal cases have occurred in 
the United States. It usually attacks patients 
with diabetes, neoplasm, or other debilitating 
conditions. The onset may be incited by 
therapy with chemical agents, antimicrobics, 
or steroid hormones that depress resist- 
Vaccination 


ance,*® with autogenous 


vaccine and administration of iodine were 


an 


suggested for therapy, although neither has 
any logical support. 

Ten patients with blastomycosis were en- 
countered in a six-week period in a com- 
munity in North Carolina. The source and 
mode of spread were unknown. Skin tests 
with a specific antigen of 1600 other persons 
gave positive results in only 2.9%. Histo- 
plasmin caused reactions in 6.4%, and tu- 
berculin, in 25.6%.7% 

The subject of “athlete’s foot’? or pedal 
dermatophytosis was reopened by English 
investigators. They failed to find funguses 
in shower stalls or bath houses but feel that 
transmission of infection occurs by way of 
fragments of fungus-bearing skin.*® Previ- 
ously, American observers discounted con- 
tagion as a_ factor that 
funguses are habitually carried around and 
between the toes. They are saprophytes but 
become invasive in skin macerated by per- 
spiration. 

A case of endocarditis caused by Crypto- 
coccus neoformans was described. The pa- 
tient had rheumatic fever, and the fungus 
invaded the endocardium, meninges, and 
other organs. The symptoms resembled 
those of subacute bacterial endocarditis. 


and _ indicated 


Therapy with cycloheximide failed.** 
238 


A.M. A. 


ARCHIVES OF INTERNAL 


MEDICINE 


Spirochetal Diseases 


Leptospirosis—Reports on leptospirosis 
in 159 papers were reviewed. Attention was 
drawn to the frequency of erroneous diag- 
nosis because of the diverse clinical varieties 
of the disease and the high proportion of 
mild and anicteric attacks.**7 A review of 
the importance of leptospirosis in military 
forces appeared. There are about 70 types 
of leptospires.*°* 

A laboratory aide accidentally inoculated 
himself with leptospires. Within one hour, 
1,000,000 units (600 mg.) of penicillin was 
given orally, and 500,000 units (300 mg.) 
was given every six hours, for a total of 
6,000,000 units (3600 mg.). On the eighth 
day, the original puncture wound became 
inflamed, and two days later fever and 
headache appeared, lasting three days. Lep- 
tospiremia was demonstrated. Evidently 
penicillin failed to prevent infection.2® Pigs 
were an important source of infection with 
Leptospira canicola in five persons. On one 
farm 61% of samples of porcine blood con- 
tained specific antibody. 

Syphilis—The original technique of the 
Treponema pallidum immobilization (TPT) 
test has been simplified for routine purposes 
in hospital laboratories. In a survey of 2500 
serums tested with other methods in a year, 
1772 gave falsely positive reactions. Of the 
latter, 40% gave reaction or weak reaction 
to the TPI test. These may have been the 
result of latent syphilis or may also have 
been falsely positive. Serums from patients 
diagnosed as having syphilis gave positive 
results in 72% of cases. The over-all agree- 
ment of clinical opinion with the TPI test 
was 61% 27 

The present indications for applying the 
TPI test are (1) to distinguish between 
other false-positive and positive tests for 
syphilis, (2) to aid in diagnosis in the 
presence of clinical evidence of syphilis 
when the standard tests give negative results, 
and (3) to aid in diagnosis when epidemio- 
logic evidence alone is present. A case in 
point was a congenitally syphilitic child 
whose blood failed to react with standard 
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tests but did with the TP I test.2** With de- 
crease in the incidence of syphilis, one may 
expect a relative increase in the number of 
false-positive reactions with standard tests. 
At present, the blood of 400 persons in 
the upper socioeconomic group gave falsely 
positive reactions in the absence of evidence 
of syphilis.2%* A general review of recent 
progress in the knowledge of syphilis ap- 
peared in the May and June, 1957, issues of 
the A. M. A. Arcuives or INTERNAL MEDI- 
CINE. 

The the United States of 
chancroid and lymphogranuloma venereum 
and inguinale declined by 70 of 80% in 


incidence in 


the last 10 years. The reported decline of 
The down- 
ward trend may be partly ascribed to the 


syphilis was even greater, 94%. 


eradication of the infections incidental to 
the widespread use of antimicrobic drugs 
for other diseases and to improved personal 
hygiene brought about by education and 
better socioeconomic conditions.**4 


Multiple 


made that multiple sclerosis is caused by 


Sclerosis.—Suggestion was 
a disturbance of normal immunologic proc- 
esses. Arsenic was said to prevent progres- 
sion of the disease, but controlled studies 
were not made.?*° Treponemes have been 
proposed as a cause since 1911 because of 
the remote resemblance of multiple scle- 
syphilis. 


organisms, it was said, subsequently were 


rosis to Spiral-shaped —micro- 
demonstrated in the brain and spinal cord 
of victims, One investigator reported the 
cultivation of similar spiral from 


the spinal fluid of 78% of 76 patients by 


forms 


using a new medium for growth. None was 
obtained from 28 control patients.7 The 
observations await confirmation. 


Adrenal Steroids and Infections 


Steroids should not be used in the treat- 
ment of mild or moderately severe infec- 
tions. They have been used with apparent 
success for tuberculous meningitis, severe 
or overwhelming meningococcosis, typhoid, 
brucellosis, tetanus, viral hepatitis, herpes 
zoster, and mumps orchitis. 


In my experi- 


Retmann 


ence, cortisone with chloramphenicol caused 
rapid clinical improvement in some patients 


with severe but not in 


paratyphoid A 
others. Hormone therapy must always 
be accompanied by appropriate dosage of 
antimicrobics. The greatest value of ster- 
oids in infectious disease is for the relief 
of severe hypersensitive reactions to anti- 
microbie agents.27* 

used in 
severe tetanus, experimental studies gave 
evidence that it interfered with the thera- 
teutic action of 


Although cortisone has been 


that it en- 
hanced the effect of toxin in unprotected 
animals. 


antitoxin and 


278 Cortisone injected two days be- 
fore the inoculation of mice with Salmonella 
typhimurium greatly increased their suscep- 
tibility to infection. A single injection of 3 
mg. reduced the survival rate from 100% 


but 


to zero harmless in immunized 


279 


was 
mice. 

Steroid hormones were factors in caus- 
ing the death of 19 patients among 400 
who had them. Four died of 
pneumonia; one, of peritonitis, and one, of 


received 


septicemia.2” Septic arthritis occurred in 
two patients in whom diagnosis was de- 
layed because of suppressed signs or symp- 
toms.**' Three patients given cortisone 
therapy for other conditions had severe 
pneumonic  varicella.25* curious event 
occurred in a patient treated with cortisone 
and oxytetracycline. He “bloody” 


sputum, but the color was caused by a 


rai sed 


heavy overgrowth of Serratia marcesens, 


a bacillus that has a_ brilliant red 


pig- 
ment.754 
Adrenal the 


dermal reaction of tuberculin. The opposite 


steroids tend to suppress 


may occur. Twenty-four with 


various diseases did not react to the test. 


patients 


During treatment with cortisone or prednis 
the 


positive. Perhaps the drugs in low dosage 


olone, reaction to tuberculin became 


restored the ability to react which had been 


suppressed by age, infection, or adrenal 


insufficiency.?**4 
Cortisone therapy in patients with trichi- 


nosis at times gave symptomatic relief. A 
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fatal case of eosinophilic myocarditis asso- 
ciated with trichinosis was described. Di- 
agnosis was made post mortem.*** Had 
clinical diagnosis been possible, perhaps 
cortisone therapy would have been bene- 
ficial, especially if myocarditis were allergic 
in origin. Rats infected with trichinellas 
and treated with cortisone had more larvas 
in their muscles than untreated ones. Ac- 
cording to flocculation tests, untreated rats 
developed antibody, but those treated for 
60 days did not.?** 


Urethral Catheters 

Except under special circumstances, 
catheterization to obtain “clean” specimens 
of urine for culture should be abandoned. 
After careful cleaning of external parts, 
especially in female patients, urination usu- 
ally provides suitable samples. No matter 
how carefully catheterization is done, there 
is danger of causing cystitis.2*°7°°5 In 13 
tests, tips of catheters were inserted into 
the urethra. When: withdrawn, six of them 
bore Escherichia coli, staphylococci, or 
Aerobacter aerogenes. Urine should be ex- 
amined microscopically and cultured on 
solid media, not in broth, to estimate the 
number of bacteria in urine. Bacteria 
demonstrated by catheterization do not al- 
ways come from the bladder.*** When 
samples of urine repeatedly yield Aero- 
bacter, Proteus, Pseudomonas, or entero- 
cocci, it is likely that the patient has 
undergone instrumentation with or without 
prophylactic antimicrobics.?*° 

A study of 651 major gynecologic opera- 
tions revealed postoperative infections in 
48%. Routine catheterization accounted 
for 25%, despite antimicrobic therapy.*” 
About 20% of patients returned to their 
homes after surgical operation had pyuria 
or dysuria as a result of catheterization." 

Serratia marcesens applied deliberately 
to the urethral epithelium along indwelling 
catheters appeared in large numbers in the 
urine in one to three days. They probably 
entered the bladder by way of an exuda‘e 
around the instrument. 
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Bacteria implanted in the bladder by 
catheterization may enter the blood. In- 
fection is more apt to occur when catheters 
are left in place for davs. Antimicrobic 
therapy often fails after sensitive bacteria 
are replaced by resistant ones.**° 

The demonstration of bacteria in speci- 
mens of urine does not always indicate 
their pathogenic activity. By means of a 
small catheter held in the sleeve of a larger 
one, fewer bacterial growths (32%) were 
obtained than with a large catheter alone 
(529 ).29° The insertion of small catheters 
may reduce the incidence of iatrogenic 
cystitis. 


Miscellaneous Subjects 

Psittacosis.—Seven members of a physi 
cian’s family in Norway had psittacosis in 
varying degrees of severity. The source 
of infection was not discovered, but 
person-to-person transmission was sus- 
pected.*** Pigeons were the source of orni- 
thosis in German victims.*"*4 

Rocky Mountain Spotted Fever.—Rocky 
Mountain spotted fever was reported in 
2239 patients in the southeastern United 
States. This number was slightly less than 
that recorded in the rest of the country. 
The name obviously is a misnomer. Seven- 
ty-four cases were studied in a Virginian 
hospital in a 10-year period. Patients were 
of all ages and usually came from rural 
areas. Most of them had removed ticks 
from dogs. There were seven deaths, 
chiefly in victims older than 55.7% 

Listeriosis—Ten cases of meningitis 
caused by Listeria monocytogenes were 
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described. Four recovered after ther- 
apy. The germ varies greatly in sensitivity 
to different antimicrobics and is easily con- 
fused with diphtheroids and streptococci. 
One patient’s blood caused ‘cold agglutina- 
tion of erythrocytes. The reaction may be 
confused with the heterophil antibody 
response and account for difficulty in dif- 
ferentiating listeriosis from infectious 
mononucleosis.*"* 
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Pleuropneumonia-like microbes may be 
causally related to acute abacterial pyuria 
and hemorrhagic cystitis. A patient had 
involvement of the urethra, eyes, joints, 
and skin. A relationship to Reiter’s disease 
was proposed.** 

Amebiasis —According to Kean, there is 
no acceptable evidence to show the exist- 
ence of acute hepatitis of amebic origin 
comparable with the diffuse focal lesions 
found in typhoid or brucellosis. The only 
proved amebic hepatic involvement is single 
Hepatitis, if present, 
300 


or multiple abscess. 


may be due to other cause. Manson- 
Bahr rejects intradermal or serologic tests 
as unreliable for the diagnosis of colonic 
Rectal 


scrapings of 


amebiasis. biopsy specimens or 
the mucosa are preferable 
and are as dependable for diagnosis as 
similar specimens are in the case of schisto- 
somiasis. Diagnosis was made from scrap- 


ings in patients whose stools 
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seven 
contained no cysts. 
Study of 400 cases of acute and chronic 
schistosomiasis (mansoni) was made in 
Puerto Rico. The acute phase usually was 
mild or inapparent and dominated by a 
reaction of hypersensitivity. Fulminating 
attacks occurred only in heavily infected 
or poorly nourished victims. The severity 
of the later lesions of chronic infection de- 
pended largely on the defensive mechanism 
of the host, and death with, not due to, 
schistosomiasis was the general rule. There 
are no specific therapeutic agents.*” 
Other Protozoal Infections. 
failed to 


creased amount of protein in the spinal 


Antimicro- 


bics influence fever and an in- 


fluid of a newborn infant. A dye test and 
the complement-fixation test indicated toxo 
plasmosis. Both tests gave negative results 
Apparently the patient 
Secause of its 


three years later. 
had 
simplicity, the hemagglutination test may 
304 


recovere¢ greater 
replace the dye test for diagnosis. 

What was said to be the first human case 
of sarcosporidiosis in which diagnosis was 
confirmed by the complement-fixation test 
1,305 


was describec In this instance, periar- 
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teritis seemed to be related to the infection, 
as it was in cases of trichinosis described 
in 1943. 


are on 


About 300 cases of isOsporosis 
the United States. 
The infection is endemic in the Mediter- 
ranean 


record, 27 in 


regions. Three more cases were 
reported on from Tennessee, but diagnosis 
apparently was made only on the basis of 
oocysts in the stool. At necropsy in one 
patient, nothing was reported to substan- 
tiate pathogenicity of the protozoan 
Pneumocystis carinii causes a form of in 
terstitial plasma-cell pneumonia in prema- 
ture or debilitated European children. Only 


one authenticated case was said to have 


been detected in the United States. It is 
uncertain whether the micro-organism de- 
scribed by Chagas in 1909 is a protozoan 
or a fungus. Knowledge of the subject 
was reviewed by Gajdusek.®°% 


Helminthiasis—Political unrest and mi 


gration of persons from exotic regions to 


this country and the 


large number of 


Americans who 


abroad have 
increased the incidence of helminthic dis 
eases in the United States. Negroes moving 
northward 


have been 


carry with them hookworms. 


whipworms, and ascariasis. Puerto Ricans 
bring schistosomiasis and filariasis. Stron 
gyloides appeared in Chicago. The appli 
cation of sanitary and hygienic measures 


limits the spread of these parasites. They 
The dis- 


eases they cause, if unsuspected, may not 


are not apt to become endemic. 


be correctly diagnosed.*"8 
Cysticercosis is encountered rarely, but 
three cases were seen in Boston.2° Cere 


bral localization occurs after 


the primary entrance of the worm and sel 
dom is 


many vyears 


diagnosed unless the 


The 


India, South America, and 


clinically 
possibility is kept in mind. disease 
is endemic in 
cerebral 
cysticercosis, with a discussion of its clin 


elsewhere. Sixty-five cases of 


ical behavior, diagnosis, and treatment, 
were reported on from Rumania.*!© A new 
broad-spectrum anthelmintic, dithiazanine, 


was introduced.*!! 
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Resistance to Infection.—-Chandler re- 
viewed the complex relationship between 
nutrition and infection. Malnutrition inter- 
feres with the host’s response to infection, 
and, conversely, infections and their treat- 
ment have adverse effects on nutrition. 
Adequate intake of food is basic to natural 
and acquired resistance. Education and 
improvement of the environment and eco- 
nomic conditions are of primary impor- 
tance. Residual sprays, drug therapy, and 


vaccination to control infectious diseases 
are of value, but “they are like putting 
pans under leaking pipes instead of mend- 
ing the pipes.” They impress “political 
administrators because of their short-term 
spectacular effects.” 

Knowledge of the effects of total acute 
body irradiation on infection was reviewed. 
Antimicrobics should not be used prophy- 


As 


yet, no prophylactic or therapeutic agents 


lactically but only when need arises. 


other than antimicrobies should be kept in 
stock for the management of hematologic 
depression from possible atomic warfare.*™ 
Review was made of the danger of infec- 
tion in children whose spleens have been 
excised. [Fulminating and fatal infections 
have occurred 1 to 12 vears after splenec- 
tomy.*"4 
Lymph nodes from a normal person 
were implanted into a person with hypo- 
globulinemia and no demonstrable humoral 
antibodies. Antityphoid vaccine injected at 
three intervals of seven days then evoked 
specific antibody. The transplanted lymph 
nodes apparently atrophied in about five 
months, but sensitivity to tuberculin ac- 
quired from the donor persisted for several 
more 
Mesenteric Adenitis.—Acute appendicitis 
and mesenteric adenitis may be difficult to 
Until 


diagnosis are devised, the history of an 


differentiate. methods for specific 


attack, physical findings, and clinical judg- 


ment must be depended upon. In a survey 


of about 200 cases of mesenteric adenitis, 
abdominal rigidity was present in 18 and 
the leukocytes numbered less than 10,000 
per cubic millimeter in 52% and more than 
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16,000 in 19%. 


or accompanied with symptoms of a cold 


The onset was preceded by 
in 67. Acute appendicitis also may occur 


during a cold. Generalized or regional 


lymph node swelling occurred in 55. 
More than half of the patients had had 
similar previous attacks.*!® 

As a sequel to Coldrey’s report on the 
conservative nonsurgical, treatment of acute 
appendicitis, Louttit described two patients 
with penicillin and 


successfully treated 


streptomycin, The method may be appli 


cable circumstances where prompt 
surgical excision is not possible or is re 
sisted.41* 
Bronchiectasis—A committee arranged 
for the division of 122 bronchiectatic pa 
tients into three groups. One group was 
treated with penicillin; another, with oxy 
tetracycline, and the third, with lactose. 
In each group the volume of sputum was 
reduced. Penicillin was helpful in a few, 
and oxytetracycline gave the best results, 
even though its effect was less. striking. 
Relapse occurred after treatment was 
stopped. Therapy for a year with oxytet 
racycline cost £60 per patient and was rec 
ommended only for far-advanced disease.*' 


Snuff containing Proteus vulgaris and 
Pseudomonas aeruginosa appeared to be 
the source of infection in a patient with 
chronic bronchitis.*!" 
Other 


bacterium, Achromobacter, Corynebacteri- 


Subjects. —Pseudomonas, Flavo 


um, Staphylococci, and Sarcina were 


cultivated 
9000 


were 


from samples of air collected 
ft. over Similar bacteria 
The 
subject of contact and airborne infections 
Of 108 infections listed, 22 
1 


the ocean. 
present Over areas of 
was reviewed. 


are chiefly airborne.*7! Animals used for 
laboratory st«dies should not be 
test 


harbor a variety of infectious agents as 


regarded 
as uncontaminated tubes. They may 
listed by Innes, which confuse experimen- 
tal studies.*** Roentgen therapy never had 
much value in the treatment of infections. 
With the advent of modern drugs, its use 
should be abandoned for pyogenic infec 


tions, moniliasis, and granulomas.*?4 
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Great progress made in the field of in- 
fectious diseases by Russians was sum- 
marized by Meyer after a visit to. the 
U.S. S. This report and the quality 
and quantity of investigative work pub- 
lished in abstract form in English attest to 
the high standard of medical research there 
today. One has only to peruse issues of the 
Journal of Microbiology, Epidemiology and 
Immunobiology; Problems of Virology, 
and Abstracts of Soviet Medicine to gain 
an idea of the work in progress. Yet 
sparse reference is made and little credit 
is given in these publications to non-RKus- 
sian scientific contributions, 

Department of Medicine, Shiraz Medical Center, 


Nemazee Hospital. 
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Review of Recent Literature 


ROLAND DEMULDER, M.D., Brussels, Belgium 


In general biology, iron plays an irre- 
placeable role as a catalyzer. It is found 
in every living species, but its proportion 
increases as evolution progresses in the 
animal kingdom. 

The oligoelement has many virtues, one 
of them being a growth-promoting capacity. 
A culture of beer yeast in an iron-free 
medium presents only a poor development; 
the same phenomenon is observed on many 
other organisms. 

The biocatalyzing property been 
known since Warburg demonstrated the 
transportation of oxygen by the metal. 
Iron is found in cellular ferments, where 
it edifies ferric porphyrins, the most fa 
mous example of which is hemoglobin. 
Within these enzymes it keeps its variable 
valency Fe++ and Fe? that enables it 
to transfer ions and to participate in oxi- 
doreduction processes; thus iron bestows 
their activity to the cytochromes, peroxi- 
dases, catalase, and cytochrome oxidase, 
Warburg's yellow ferment. Cellular life 
would be impossible without iron, 

The erythropoietic property will be de- 
scribed later. 

The human body contains 3 to 5 gm. of 
iron, a proportion of 50 to 60 mg. per kilo- 
gram of body weight. 

Two-thirds is incorporated in hemoglobin. 
This pigment contains 3.34 parts of iron 
per thousand; 25 mg. of the metal is set 
free daily by physiological hemolysis but 
is immediately taken up by the continuous 


erythropoietic process, 
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One-fifth constitutes the iron store, 
chiefly accumulated in the liver, the spleen, 


and the bone marrow. A part of this re 
serve lends itself very easily to the elabora 
tion of red blood corpuscles; it is called 
the “labile iron pool” and has been esti- 
mated at 133 mg.'**-** 

The remainder is “parenchymatous iron,” 
divided between myoglobin (7) and 
enzymatic iron. 

It should be noted that, like all other 
biological compounds, iron combinations 
are continuously destroyed and renewed. 
Hemoglobin, however, makes an exception 
to this rule, since it remains stable within 
the erythrocyte. This peculiarity allows the 
evaluation of the life span of red blood 
corpuscles by means of iron or nitrogen 
isotopes. 

A normal adult needs between 3 and 
15 mg. of iron per day,''® a child under 12 
years, between 7 and 12 mg. In the second 
half of pregnancy, 15 mg. should be a 
minimum, just as during lactation; the 
same quantity is indicated for adolescents 
from 14 to 20 years. 

A usual day's food procures 10 to 40 mg. 
of the metal. The major part of it makes 
a simple transit through the digestive sys- 
tem without being absorbed. Iron con- 
tained in green vegetables is very easily 
assimilated (spinach and cabbage, especial- 
lv); this is also true for other nutriments, 
such as sauerkraut, whole bread, egg yolk, 
carrots, and certain fruits. Nevertheless, 
the worth of alimentary products as iron 
suppliers does not depend on their richness 
but on the facility with which they cede it 
during digestion.'*” 


TRON 


Digestive Absorption of Iron 

The assimilation of iron takes place 
principally in the stomach and in the small 
intestine, with a decreasing intensity from 
pylorus to colon. 

The degree of absorption is conditioned 
by the needs of the organism. After an 
acute blood loss or in the case of iron de- 
ficiency, the resorption curve rises sharply. 
Investigations made in those circumstances 
with iron isotopes show that four hours 
after their ingestion “marked” atoms may 
already be found in circulating erythro- 
cytes.“ Practically, however, the adminis- 
tration of iron by mouth allows an 
appreciable synthesis of hemoglobin” only 
after three to five days. 

A normal dog absorbs between 1.6 and 
6% of the radioactive iron given by mouth. 
In deficiency states, this proportion may 
reach 66%%.**" According to Heilmeyer, we 
resorb in usual circumstances 20 of our 
alimentary iron, 

The serum iron level has no direct influ- 
ence on the intestinal absorption of the 
metal. During a continuous infusion of 
iron, isotopes of this metal given per os 
are absorbed as well by a normal animal 
as in case of deficiency. 

Iron passes the intestinal mucosa only 
if bivalent, at least in the human being. 
Dogs and rats, on the contrary, assimilate 
ferric as well as ferrous ions. The gastric 
content has an extraordinary reducing 
power, efficient on low pH. Even when 
the iron is isolated, the stomach wall ab- 
sorbs important quantities of it"! 

It has been demonstrated in vitro that 
alimentary iron is already split off by HCI 
alone. The scission is enhanced by addition 
of pepsin; the totality of the metal is, how- 
ever, never separated.“ 

The principal element in reducing iron 
to bivalency is ascorbic acid (vitamin C), 
which also possesses the property of ex- 
147,365. its thera- 
peutic value is therefore outstanding. Bile, 


citing the gastric secretion 


too, has power to set the alimentary iron 
free, though it acts in neutral or slightly 


Demulder 


alkaline media. Its effect equals less than 
half that of the gastric juice. 

Recently, Stern et al.#8° showed the in- 
fluence of the intestinal flora. By admin- 
istration of oxytetracycline to rabbits, they 
reduce the flora to mere Proteus vulgaris; 
no more iron is absorbed, and the serum 
iron curve is flat even if the animals are 
prepared by an important  blood-letting. 
When these rabbits subsequently receive 
enterococci and Escherichia coli resistant to 
oxytetracycline, the oral doses of tron pass 
immediately into the circulation 

The regulation of iron absorption seems 
to be a part of the functions of the intes- 
tine itself. Granick established that the 
cells of the digestive mucosa contain a 
special protein called apoferritin. Trivalent 
iron combines itself to this protein to form 
ferritin; their union is reversible and takes 
place only through the medium of an en 
zyme; in vitro, for instance, it requires the 
presence of ground liver. 

The introduction of iron into intestinal 
cells provokes the formation of apoferritin; 
this synthesis seems to be possible only to 


a limited extent. When saturation is 


achieved, no more metal can be accepted 


until ferritin abandons iron to blood plasma. 
Granick called this the mucosal block. His 
scheme illustrating this mechanism is well 
known: 


Organs 


Intestinal (Liver, Spleen, 


Cavity Mucosal Cells Blood Plasma Bone Marrow) 


Transferrin | 
Ferritin Ferritin 
The transit of iron through the intestinal 
mucosa depends consequently on the veloc- 
ity of the oxidation of bivalent iron to form 
ferritin (Fe+*+*) and on its subsequent 
reduction, indispensable to be carried by 
the blood stream. <A_ digestive hypoxia 
(caused by anemia, for example) could 
favor the oxidoreduction potential of the 
digestive cells in that way. 
The efficiency of the mucosal block is 
however not complete: 
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1. Every protracted anemia, even 1f not 
due to deficiency of iron (pernicious, aplas- 
tic, or hemolytic anemias), may be accom- 
panied by an exaggerated assimilation of 
iron from the intestine. This fact has been 
well demonstrated in cases of phenylhydra- 
zine anemia.'** 

2. An exclusive wheat diet given to rats 
and severe protein restrictions in men also 
bring forth a failure of the mucosal block, 
exaggerating the resorption of iron. Tissue 
hemosiderosis may be the result. 

Nevertheless, in ordinary circumstances 
the mucosal block constitutes an efficient 
mechanism of protection against an exces- 
sive iron intake. In a general way, the 
absorption will be proportional to the needs 
and will consequently act according to the 
importance of the iron stores. 

Certain circumstances oppose themselves 
against the absorption of iron: 

1. A high digestive pH promotes the 
formation of alkaline insoluble iron com- 
pounds. 

2. Phytates and phosphates make non- 
ionized precipitates with iron. 

3. The absence of free HCI is another 
obstacle. The acid ionizes iron and_ solu- 
bilizes it. Its role is not primordial, as bile 


and intestinal flora may replace it at least 


partially. This is the reason why achylia 
does not provoke an iron deficiency by 
itself. 


The Deposit of Iron in the Organism 


Iron stores are accumulated in the whole 
of the reticuloendothelial system, especially 
in the liver, the spleen, and the bone mar- 
row. The establishment of these reserves 
begins in utero, where they come from the 
maternal blood. They are composed of (1) 
monomolecular ferrous and ferric com- 
pounds, (2) ferritin, and (3) hemosiderin. 

Ferritin. —This substance is composed of 
colloidal apoferritin containing in a_ sol 
complex iron micelles that do not precipi- 
tate and thus remain available to erythro- 
poiesis. Ferritin is the richest in iron of 
all normal biological compounds. Chemi- 
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cally it belongs to the y:-globulins, with a 
molecular weight of 465,000. Neither nu- 
cleoproteids nor phosphor enter into its 
composition.*°* The acquisition of ferritin 
in the stock organs happens exactly as in 
the intestinal mucosa cells. Free apoferritin 
does not exist in tissues; it appears only 
at the moment of introduction of iron. Its 
cellular concentration changes according to 
offer and demand of iron.'’'“ The liver 
and the spleen are particularly rich in 
ferritin; it iaay be salted out of aqueous 
extracts of these tissues by cadmium sul- 
fate. 

Entirely separated from iron metabolism 
is another property of ferritin: It inter- 
venes in irreversible shock, hypertension, 
and antidiuresis. It has been demonstrated 
that ferritin and the vasodepressive sub- 
stance of the liver (VDM_) are identical. It 
inhibits the vasoconstrictive action of epi- 
nephrine and exerts an experimental anti- 
diuretic effect on dogs and _ rabbits, 


mediated through the posterior hypophy- 
18 


si Normally it is never present in blood 
serum, but it may invade the blood stream 
in great quantities in certain experimental 
and pathological circumstances—decompen- 
sated hepatic cirrhosis, nephrotic syndrome, 
and heart failure. According to Klucharev, 
however, the depressive action of ferritin 
injected intravenously is not very great. 
Hemosiderin.—This compound built 
when the available quantity of proteins 
and/or the excess of iron do not allow any 
more synthesis of ferritin. Hemosiderin 
contains, indeed, more iron and less pro- 
tein. Its relation to ferritin is poorly 
known; it could be a condensation of sev- 
eral molecules of ferritin." The fol- 
lowing differences exist between both 
compounds: Ferritin is soluble in water; 
hemosiderin is not. Ferritin iron is masked 
for all histological techniques; hemosiderin 
iron can be disclosed by Perls’ or Turn- 
bull’s reactions. Ferritin contains between 
9% and 24% iron in sol form, hemosiderin, 
between 29% and 36% as a gel. This ex- 
plains why hemosiderin is hardly mobilized 
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and therefore mostly unavailable for the 
normal iron metabolism, and yet it may 
disappear from animal tissues after repeat- 
ed_ bleeding. 

In general, the amount of iron deposited 
in different organs parallels their richness 
in reticuloendothelial tissue. The reticulo- 
endothelial system intervenes in two ways: 
(1) by phagocytosis of erythrocytes (they 
retain a part of the hemoglobin iron and 
release bilirubin); (2) by athrocytosis of 
the colloidal iron transportated by the blood 
plasma. 

The normal stores of the human body 
suffice to repair a hemorrhage of about 2 
liters, 


The Transport of Iron 

Serum iron as it is given is a transport 
iron. It stays but a little time in the blood, 
where its form is trivalent. 

It has long been known that the blood 
serum iron is not dialyzable but that it 
becomes so after acidification to pH 4.5 at 
least.475 More recently it has been shown 
that ferric ions are bound to a_ specific 
plasma protein. It is one of the £,-globulins, 
contained in Cohn’s Fraction IV-7. This 
has been confirmed by Wallenius by com- 
bined electrophoresis and autoradiography 
of the plasma from dogs that had received 
the metal was always 
found in the company of B-globulins. The 


radioactive iron; 
same result is obtained when mixing iron 
isotopes with serum in vitro. These ex- 
periments refute Thedering’s hypothesis, 
according to which peroral iron is bound 
to albumin, while parenteral iron combines 
with globulins. 

The transport protein, called transferrin 
in Seandinavia and siderophilin in Anglo- 
American literature, is a pseudoglobulin 
with a molecular weight of approximately 
90,000. It amounts to 3% of total plasma 
proteins, i. e., a level of 0.25 gm. %. Its 
physicochemical behavior is that of an albu- 
min or an a-globulin (in salt precipitation, 
for example). Each of its molecules may 
contain two atoms of iron, the metal being 
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always trivalent and ionized. According to 

Laurell, the reaction would be as follows: 
2Fe***+2HCOs+transferrins 

4H*+ [(FeOH.CO;) (transferrin 

In vitro, 


with 
The substitution of 
one metal for the other is easily effected 
by changes of the pH values of the solu- 
tions. Iron form with the 
protein complexes having specific absorp- 
tion spectra.**” 


siderophilin combines 


copper and zine too. 


and copper 
In vivo, siderophilin only 
carries iron, ceruloplasmin serving as a 
vehicle for copper.’* It accepts free iron 
from intestinal cells, iron stores, and blood- 
destroying organs and conveys it to the 
bone marrow and to other viscera. 

In physiological circumstances, transfer- 
rin is not completely loaded with iron but 
only to the amount of one-third. The nor- 
mal total saturation, called total iron bind- 
ing capacity, is evaluated at 300ug. of iron 
per 100 cu. cm 182,207,246, 284,367,397 It 
expresses the quantity of siderophilin in 
differ- 


saturation calls for 


circulation. There is no sexual 
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ence.*** The complete 


1.25X10-% mg. of iron per milligram of 


the protein. The free fraction of transfer- 


rin, «unsaturated iron-binding capacity, 


amounts to nearly 200ug. %. The satura- 
tion coe ficient ) ex- 
presses the degree of saturation. Its normal 
value is of about one-third 33% 34% 
35+6.4% 3% 

Variations of the Transferrin Level.- 
1. The serum content of transferrin changes 
in a way opposite to that of serum iron. 
A low sideremia is accompanied by a high 
total iron-binding capacity, for example, in 
iron deficiency. During pregnancy its level 
rises from the sixth month on and falls to 
a normal value immediately after deliv- 
ery.%* Inversely, a high serum iron level 
is concomitant with a low blood transferrin 
concentration. This phenomenon, encoun- 
tered in pernicious anemia, disappears dur- 
ing specific 

2. In acute hepatitis, notwithstanding a 
considerable elevation of circulating iron, 
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increases notably ''; in 


the 


liver cirrhosis it is often low. 


siderophilin 


3. Every inflammation and malignant 
tumor, as well as uremia, provokes a fall 
in transferrin concentration. As the sider- 
emia is still more reduced, the saturation 
coefhicient also decreases. 

4. In aplastic anemias, the quantity of 


transferrin is inferior to normal.!**-367 


5. This is also the case in deficiency 


dysproteinemias every trouble of pro- 


tein metabolism may be reflected in the 
synthesis of siderophilin. 

It appears completely impossible to cre- 
that exceeds the 
transferrin. This brak- 


ing effect was discovered by Waldenstrom; 


ate in vivo a. sideremia 


total saturation of 


injecting great amounts of ionized iron, he 
was unable to obtain the serum iron level 
as calculated theoretically from the plasma 
volume and the quantity of the injected 
metal. 


Ways 


The elevation of ferriemia was al- 
that 
sponded to the total iron-binding capacity. 


blocked at a maximum corre- 
The excess of iron immediately leaves the 
blood 
plexes. 


the 


stream to form extravascular 


147,256 


com- 
At this moment precisely oc- 
cur iron 


symptoms of intravenous 


poisoning. They are due to the injury to 
the capillaries and possibly to the irritation 
of the central nervous system; the symp- 
the face, 
nausea and vomiting, headache, and some- 


toms are redness -of sneezing, 
times even serious shock, 
Colloidal the 


trary, is well tolerated, for it releases its 


nonionized iron, on con- 


iron slowly. Intravenous iron saccharate 
behaves as a foreign body and is captured 
by the reticuloendothelial system, where the 
metal is set free gradually. Once ionized, 
these atoms combine themselves immedia- 
ately with transferrin. 

Like Laurell, Heilmeyer 1" believes that 
the intestinal absorption of iron is influ- 
enced by the saturation coefficient of sidero- 
philin. A great need in iron (deficiency or 
pregnancy) produces a diminution of the 
sideremia and a rise of transferrin level, 
i. e., a fall of the saturation coefficient. At 
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the same time, the absorption becomes more 
intense. On the contrary, if the iron stores 
are important, the coefficient climbs up and 
the absorption slackens or even stops. 

At any rate, the intervention of this co- 
efficient in the celerity of the evacuation of 
iron from intestinal cells is surely limited. 
Finch et nourishing animals with 
diets permitting an excessive iron resorp- 
total 
weeks. 


tion, observed a saturation of 


transferrin in two The digestive 
absorption remains nevertheless important 
for several weeks. Moore, et al.247 made 


dogs deficient in iron by repeated and 
measured blood-letting. They then replaced 
the total lost metal by one single intra- 
venous injection; if they subsequently ad- 
ministered some radioactive iron per os, 
they found it to be absorbed as intensely 
as if the entire deficiency still existed; the 
absorption abated only after seven or eight 
days. Intravenous injections of 8,-globulin 
raise the total iron-binding capacity and 
lower the saturation coefficient but are un- 
able to change the digestive absorption.**? 
Nephrotic patients have a low serum iron 
and a low transferrin concentration, al- 
though its saturation is nearly complete; 
iron is, however, conveniently absorbed. In 
hemochromatosis, finally, there also exists 
a very rapid absorption of iron in spite of 
a saturation often of about 100%. 

Transferrin may be measured according to 
two principles : 

1. In vivo, the slow injection of 10 mg. 
of ionized (sulfate or citrate) 


vokes slight symptoms of intoxication. The 


iron pro- 
iron exceeding the total iron-binding ca- 
pacity will left the 
within five minutes. The siderophilin is 
completely saturated at that moment, and 


have blood = stream 


the extemporaneous estimation of serum 
iron corresponds to the total iron-binding 
capacity. 

2. Schade and Caroline *"7 showed that 
the addition of iron to a solution of trans- 
ferrin produces the appearance of a typical 
salmon rose color. Beyond complete satura- 


tion this color does not increase; its absorp- 
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tion spectrum is well defined with a 
maximum at 560 millimicrons. That prin- 


ciple is adapted in the dosage in vitro’! 


207,284,397 


The Excretion of Iron 


pathological situations 1s 
practically not excreted. 

In the feces, the metal does not exceed 
the quantity furnished by  alimentation. 
Using iron isotopes, Hahn '* could dem- 
onstrate that the loss of iron through the 
digestive tract is trifling, averaging 0.05 
to 0.4 mg. a day. It has its origi exclu- 
sively in the cellular desquamation. 

A little portion of iron eliminated 
through the bile, but it is minimal even in 
pathological cases; most of it is reabsorbed 
by the intestinal mucosa. Hemmeler '* cal- 
culated that the biliary excretion of iron 
fluctuates between 5 and 28 mg.; it is in- 
dependent of the serum iron level and does 
not acquire any practical importance. 


The iron content of the urine is nearly 


naught. Hemoglobin that could arrive at 
the renal tubules is destroyed; its iron is 
not excreted but is transformed in ferritin. 
The plasma iron cannot trespass the glo- 
merular barrier, being bound to transferrin. 
An intravenous surcharge of iron yields a 
negligible urinary iron excretion; if the 
meial is radioactive, the urine shows at 
most a very feeble radioactivity. An ex- 
ception, however, ts realized in the neph- 
rotic syndrome. The electrophoresis and 
subsequent autoradiography of the urinary 
proteins mixed with iron isotopes demon 
strate the presence of appreciable quantities 
of transferrin. The same anomaly is pres- 
ent in the proteinuria of heart failure. 
These patients may thus lose an impor- 
tant amount of iron through the urinary 
vat 

In total, taking into account the losses 
by sweat, cellular desquamation, and hair 
and nails, the iron elimination does never 
exceed 1 mg. per day. 

Nevertheless, this statement holds true 


only for men. Adult women suffer with 
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each menstruation a loss varying between 
25 and 100 mg. of iron. Their iron balance 
is still more threatened, as pregnancy and 
lactation too require an important amount 
of the metal. These losses are compensated 
by a highly increased digestive absorption, 
but an insufficient intake or a difficulty in 
absorption will suffice to create a deficiency. 
In opposition to men, women are particu 
larly exposed to sideropenia. 


The Normal Sideremia 


The serum iron level remains constant, 
not by excretion of the surplus but by 
fluctuations of the iron stores. It is abso 


lutely independent of — the 


79,150,165 


hemoglobin 
level. 

The contents of the preceding sections 
make it clear that the serum iron turnover 
is intense, i. e., that the iron transit through 
the blood serum is important. It depends 
chiefly on the activity of the erythropoietic 
bone marrow and less on the degree of 


hemolysis and the extent of the iron 


stores. first approximation of it 1s 
obtained by the estimation of the serum 
iron, 

Most techniques of serum iron dosage 


proceed from Heilmeyer and Plotner’s 
original method. utilize Lederer’s modi- 
fication.2!" Normal values are estimated 
in very different figures by the diverse au- 
thors (Table 1). The limits of normal, as 
like Vahlquist’s 
With 


express scepticism concerning such a large 


estimate 
Benda, | 


some papers 


them,***) are surprising. 


scope of variability. This is also Heil 


meyer’s opinion he believes that the 


serum iron level is nearly constant and 
that its maximum normal deviation is of 
+30%. 


figures called normal depends on_ several 


The cause of the dispersion of 


factors inherent in the way of manipulating 
the blood samples, in the examined persons, 
in the various countries, in food habits, ete. 
Table 1 

It will 
be discussed in the section concerning en- 


Variations of Serum Tron.—1. 
clearly shows a sexual difference. 


docrine influences. 


| 
| 
| : 
| 
; 
| 
<9 
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Taste 1—Normal Values of Serum Iron 
According to the Literature 


Serum Iron, we. % 


Authors Men Women Notes 
Albers 91 
Andersson + 115 105 Inferior normal 
value 60-70 
Bickel 125 90 
Boulin 126 
Brendstrup 125 101 
Bréchner-Mortensen * 132 127 
Chaloupka ** 116 
Christian #7 166 125 Normal between 
70 and 286 
Dahl 7 130 110 
Dejardin 111-146 98-130 
Dreyfus 140 110 
Fowler ‘ 111 92 
Guischard 126 sy 
Heilmeyer ++ 141 118 
Hemmeler 123 109 
Hoet & Lederer ss 141 118 
129 113 
Indovina 100-130 =90-120 
Jasinski 172 100 140 
Kooyman 118-142 88-127 Normal between 
25 and 300 (! 
Laurell 2°? 124 108 
Locke #24 100 77 
Rustung 119 102 
Schlaphoff 77 
Toétterman 140 121 
Vahlquist =** 142 123 Normal between 


60 and 273 
2. Vahlquist *** first described the fluc- 
tuations of serum iron during the day. The 
lowest value is usually found in the eve- 
ning, the highest, in the morning. Hem- 
meler}** finds the lowest figures at 18 
hours, the highest, at 8 hours. A sleepless 
night or an insufficient bed rest produces a 
fall of the serum iron value. The inversion 
of diurnal life rhythm (night-watchmen, 
for example) is rapidly followed by an 
inversion of the sideremic oscillations. The 
rise of the morning concentration could 
be the consequence of a predominating 
parasympathetic activity, the vesperal de- 
crease depending on an orthosympathetic 
Every neurovegetative 
balance may be accompanied by a cor- 
responding change in ferriemia. Hamilton 
et al. describe very great nyctohemeral 
oscillations of serum iron. Their mean 
value in man at 9 a. m. is 148g. % and 
at 9 p. m., 66ug. %. The rhythm of these 
fluctuations may be inverted without any 
apparent reason; anyway, it is always inde- 
pendent on the initial level. It may be 
demonstrated as well during acute hepatitis 
as in anemias of infection. The same au- 
thors believe there exists a relation between 
that phenomenon and suprarenal activity. 
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The excretion of adrenocortical steroids is 
indeed most intense in the morning and 
varies also during the day. They observe, 
nevertheless, a classical curve of sideremic 
variations in two patients with Addison’s 
disease; Larsen and Lassen could even 
demonstrate it an adrenalectomized 
woman. 

It is curious that the changes of the 
serum iron concentration take place with- 
out a parallel variation of serum transfer- 
rin, copper, sodium, or potassium. They 
are, nevertheless, a part of a general bio- 
logical rhythm, manifested by the heart 
frequency, glycemia, gastric secretion,*** 
and even heart metabolism.*? Laurell, ob 
serving analogous variations of  bilirubine- 
mia, attributes the fluctuations of sideremia 
to an accelerated destruction of erythro 
cytes during the night. 

3. An intense muscular exertion pro- 
vokes an elevation of ferriemia, due to 
effort hemolysis (that may sometimes be 
responsible of hemoglobinuria ).** 

4. Menstruations do not alter the serum 
iron. Albers showed a discreet tendency 
to a decrease, but the variations are devoid 
of statistical significance. 

Surcharge Curves.—1. Administration 
per Os: These are realized by administrat- 
ing bivalent iron by mouth and dosing 
the sideremia at the start and two, four and 
sometimes six hours later. As shown in 
Table 2, the maximum elevation goes from 
30png. to 160g. %. 

One has to remind oneself of the spon- 
taneous nyctohemeral variations while in- 
terpreting the curves. Besides, the rapid 
fixation of iron by tissues may alter the 


results; this is the case in hemochromatosis. 


Taste 2.—Elevation in Serum Tron with 
Administration of Bivalent Iron by Mouth 


Serum Iron ye. % 


Initial After After 


Value 2 Hr. 4 Hr. 
Lambrechts et al. 118-139 152-184 148-180 
Ossipovski 115 240 


ee 5 250 
Cartwright & Wintrobe Mean elevation of 100 ug. % be- 


tween the 2d & 6th hr. 
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In iron-deficiency anemias the curve 
shows a steep rise; in anemias of infection 
or tumors, though the initial value is low, 
there never occurs an important elevation 
of sideremia. 

2. Intravenous Administration: The 
curves are established by injection of solu- 
ble ionized iron and dosage of serum iron 
after determined intervals. The blood sam- 
ples should be taken from another vein for 
fear of contamination with iron. The fol- 
lowing results are mentioned : 

Laurell.2°* The sideremia passes to 
147g. % to 243ng. % in four hours (mean 
numbers in 10 subjects). 

Ossipovski."" Mean elevation was from 
380png. % after five minutes and to 280ng. 
% after one hour. 

Cartwright and Wintrobe.*** [Elevation 
of the initial figures was between 170ng. % 
and 230ng. %; the return to normal lasts 
8 to 12 hours. 

Within certain limits the first surcharge 
test gives an account of the quality of di- 
gestive absorption, the second, of the rapid- 
ity of tissular fixation. The interpretation 
of a tolerance curve is nevertheless diffi- 
cult! In the first type of experience an 
absence of variation may indicate that no 
absorption takes place but also that the 
iron leaves the blood stream immediately 
after trespassing the intestinal mucosa.'%* 
The same subject may manifest at different 
moments very different curves without any 
apparent cause. 


Iron Metabolism in Pregnancy 


Gravidity requires about 400 mg. of iron. 
It is therefore not surprising that Lund 
found that more than half of 4000 pregnant 
women studied suffered) from iron-defi- 
ciency anemia. Mayer and Dreyfus drew 
the same conclusions. This anemia may be 
prevented by systematic administration of 
at least 15 mg. of iron daily during preg- 
nancy. 

The extra needs of gestation are com- 
pensated by a considerable increase of the 
digestive absorption (the activity of which 
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is efficient only if the alimentation is ade- 
quate). Studies with iron isotopes demon- 
strate that the 
improves more than three times, especially 
during the second half of pregnancy. 


digestive absorption 
7,207 
The requirements are 1 mg. per day during 
the first trimester, 4 mg. during the second, 
and from 12 to 15 mg. during the third.*** 
The plasma transferrin concentration is 
considerably elevated. 

A hematopoietic criterion is difficult to 
establish during pregnancy. There is hemo- 
dilution with pseudoanemia, so that the in- 
ferior limits of normal average 3,500,000 
erythrocytes per cubic millimeter and 10 
gm, % of hemoglobin, i. e., 64% of nor- 
mal. The normal value of sideremia also is 
much discussed, for the same reasons. 
Many authors estimate that the serum tron 
is diminished 
Laurell 7°" finds normal figures during the 
first months and a subsequent fall; he 
quotes other writers who describe a some 
times severe hyposideremia during the two 
last months. Others think, on the contrary, 
that sideremia increases slightly during 
gestation, particularly in the last months,?* 
although a final depletion of the stores may 
induce a_ fall.!°° Alberts? and Kojima 
(cited by Vannotti *®) assert that the serum 
iron is constantly elevated during child- 
bearing because of the mobilization of the 
stocks. The German author is so convinced 
of that elevation that he preconizes it as 
a sign of pregnancy that becomes positive 
earlier than the Aschheim-Zondek test. He 
affirms, furthermore, that, even without 
abortion, the sideremia returns to normal 
some minutes after the death of the fetus. 

In about eight weeks after delivery the 
serum iron concentration becomes normal 

Notwithstanding the evidence that the 
fetus receives its iron from its mother, the 
way of transplacental passage kept a mys- 


terious aspect that only begins to fade. An 


ancient opinion was that the placenta 


phagocytized maternal erythrocytes and 
hemolyzed them to put iron at the disposal 
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of the fetus. In 1942, Pommerenke et al. 
published that iron isotopes given to the 
mother at the moment of delivery may be 
detected sometimes as early as 40 minutes 
later in the child. A direct transplacental 
Wohler 


injects intravenous iron isotopes into gravid 


passage was therefore suspected. 


rabbits: he finds it back 40 minutes later 
in the maternal placenta as ferritin and in 
the fetal liver as hemosiderin, both radio- 
active. If he waits 24 hours before killing 
the animals, the liver of the fetus contains 
essentially ferritin, arising from the previ- 
ous hemosiderin. 

that 


fetal iron is procured directly by the ma- 


It is consequently very probable 


ternal serum iron, through a_ placental 


400 


relay (according to Wohler *°°) : 


Plasma of Plasma of Stores of 


the Mother Placenta the Fetus the Fetus 
Transferrin Transferrin 
Fe**> Fet+ ——p Fett = Fe 
Ferritin Ferritin 
Fe*++* Fe 


The human fetus presents ferritin in the 
liver and often in the spleen and the pla- 
centa already in the third month*** A 
relative lack of maternal iron is not an 
impediment to the transfer of important 
to the Vahlquist = 


the sideremia of mother and 


amounts of it fetus! 


showed that 
fetus evolve in opposite ways. In the latter, 
its value is low during the first five months 
and then grows steadily, reaching 160.ng. @ 
at delivery; this level is, at that moment, 
that of Albers 
upon the utmost importance of controlling 


twice the mother. insists 


pregnant women’s serum iron: every 
mother’s sideropenia will reflect itself in- 
fallibly in the child, not at the moment of 
birth but later. This will even be so if the 
maternal deficiency is only apparent as in 
infections (tuberculosis and chiefly urinary 
inflammations). The practical importance 


of these facts is too often neglected. 


Iron Metabolism in Hepatic Affections 


The biggest iron store of the body is in 


the liver: It contains approximately half 
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of the reserves, i. e., 400 mg. It interferes 
in two ways with the metabolism of iron: 

1. It accepts the circulating iron set free 
by the disintegration of hemoglobin in the 
reticuloendothelial tissues. It enables iron 
taken up 
synthesis (copper as a catalyst is  indis 


to be for renewed hemoglobin 


pensable to that transformation ). 
2. It plays a direct role in the hemolytic 


process. 
A, Acute Hepatitis Warburg and Krebs 
first demonstrated an elevation of serum 


iron in acute hepatitis. This has been con 
firmed since. The sideremia may reach four 
times the normal value; ordinarily it ex 
ceeds 200 ug. 15,57, 143,151,155, 195,225,244, 3380 
358,365 During the first two weeks the rise 
is gradual but in general insufficient to 
confirm the diagnosis. In the febrile pre- 
icteric phase, Heilmeyer could even show a 
transitory fall of the sideremia just as in 
every infectious process. The hypersidere- 
mia is most intense at the beginning of the 
3d week; it persists from the 4th till to the 
8th week, 
manner until the 12th week. 


then goes down in a wavering 
It lasts often 
longer than the jaundice. 

In general, the maximum level coincides 
with the acme of the disease, usually when 
bilirubinemia is highest. There is, however, 
no correlation between serum = concentra 
tions of iron and of bilirubin in hepatitis; 
the first rises more slowly and remains ele: 
vated a longer time; serum iron increases 
even in anicteric hepatitis. Nor is there a 
relation between the severity of the disease 
and the iron concentration, 

To have any diagnostic significance in 
this affection, the following conditions are 
required from the serum iron level: (1) to 
be sufficiently high, surpassing 200ng. ©; 
(2) to last a relatively long time. 

Based on these criteria, the test is accu 
rate (between 80% and 90% of exactness 
in Atzmon’s series). 


Notwithstanding this elevation of serum 


iron, the transferrin concentration — rises 
still more. The braking effect is obtained 
with There is a narrow 
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relation between this phenomenon and the 
elevation of B-globulins, as transferrin be- 
longs to these proteins. 

The pathogenesis of hypersideremia in 
acute hepatitis appears clearly related to the 
phase of acute hepatocellular necrosis in 
the disease. These facts were already estab- 
lished experimentally by Vannotti and Dela- 
chaux; they received confirmation — by 
Reismann et al., who induced a toxic hepa- 
titis in dogs by means of carbon tetrachlo- 
ride and who could demonstrate that (a) 
the rise of the sideremia begins at the same 
moment as the parenchymatous destruction; 
(bh) the correlation between the degree of 
necrosis and the height of serum iron is 
outstanding; there is no correlation 
between serum iron and other hepatic tests, 
such as prothrombin time sulfobromophtha- 
lein excretion, and flocculation tests.275 

In conclusion, the increase of circulating 
iron has a double origin: 


results from the liberation, by 


cellular disintegration, of the iron normally 


stored in the liver. Another proof thereof 
is brought by Heilmeyer ™®; in a case of 
human intoxication with carbon  tetrachlo- 
ride, serum iron rose to 1750ug. Ce ; hepatic 
necrosis Was so severe that even the liver 
ferritin got poured out into the blood 
stream, whence it could be separated. 

2. The functional incapacity of the im- 


paired liver parenchyma leaves the 
circulation the iron liberated by the physio- 
logical hemolysis. An intravenous injection 
of iron produces a far more important 
elevation of sideremia than normal, due to 
the increase of the total iron-binding  ca- 
pacity. Furthermore, that elevation remains 
Scholl's 


researches produced the following results 


much longer. and Weinmann’s 
(in micrograms per cent) : 
After Injection, Hr. 


te fc re 


Injection 
Normal 140 
Acute 
hepatitis 190 
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These authors consider these intravenous 
tolerance curves to be specific for acute 
hepatitis. 

Hemmeler !*! thought the obstruction of 
the bile ducts to be due to the hypersidere- 
mia of acute hepatitis. The absence of in- 
crease of the ferriemia during mechanical 
obstruction of bile ducts in pathological 
circumstances or experimentally by ligation 
proves the fallacy of this hypothesis. 

According to some,?*> simple hypoxia of 
the liver tissue could alter the ferritin me- 
tabolism and consequently the deposition of 
iron in the liver. 

How can the falsely negative results be 
explained? They may depend on a severe 
lack of iron or mostly on the existence of 
an intercurrent inflammation or a cancer 
(that both inhibit the increase of the serum 
iron level). This is the reason why Weil’s 
infectious jaundice passes away without 
hypersideremia. 

In chronic relapsing hepatitis, the serum 


iron behavior is similar to that in acute 


hepatitis but with fewer characteristic 


values.!*% 
B. Cirrhosis.—In most publications, the 
serum iron is said to be normal or slightly 
diminished. The total iron-binding capacity 
is in general clearly decreased. The differ- 
ence from acute hepatitis proceeds from com- 
plex factors, comprising disturbances of 
digestive absorption, dysproteinemia, and 
general deficiency and also the simultaneous 
alterations of the hepatic parenchyma and 
its reticuloendothelial system. hemor- 
rhagic tendency may sometimes still compli- 
cate the metabolism of iron. 

The 


allows the distinction between an ordinary 


intravenous hypersideremia curve 


cirrhosis and hemochromatosis. In the 
latter, serum iron generally is low and the 
transferrin level, decreased. The saturation 
coefficient is high; symptoms of iron poi- 
soning occur early during the injection. 
In cirrhosis, on the contrary, the saturation 
normal or dimin- 


coefficient is slightly 


ished. 
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18 

240) 
340 
440 


If the cirrhosis enters in a necrotic phase, 
the serum iron rises with a direct propor- 
tion to the degree of acute cellular destruc- 
tion? 

C. Biliary Obstruction.—Whatever may 


be the nature of the obstacle (lithiasis, 
angiocholitis, benign or malignant neoplastic 
compression), it depresses the serum iron 
level. While, indeed, the parenchymatous 
liver functions are intact, most biliary ob- 
manifest 
fall of 


cancers by themselves 


structions cause a more or less 


local inflammation and therefore a 
ferriemia; besides, 
diminish sideremia. 

D. Hepatic 
Atrophy 


by a steep fall of serum iron,’’ indicating 


Acute Yellow 


These two states are accompanied 


Coma and 


a very grave prognosis. According to Heil- 
meyer, this lowering is due to the acute 
stress of the affection.’ 


It is thus clear that the estimation of 
serum iron gives precious and precise in- 
formations concerning most hepatic dis- 
orders, especially because they are related 
to other liver functions than those usually 


tested. 


Hemochromatosis 


It would not be possible to make the point 
of our knowledge of iron metabolism with- 
out mentioning briefly the recent acquisi- 
As is 


well known, this is a disease characterized 


tions concerning hemochromatosis. 


by a general accumulation of iron with 
fibrosis of several parenchymes resulting in 
disturbances of their functions. The syn- 
onyms of bronzed diabetes and pigmentary 
cirrhosis have been a bad choice; they con- 
cern symptoms that are not an obligatory 
part of the disease. 

The male sex pays the heaviest contribu- 
tion (sex ratio, 20:1). During the 30 years 
of their sexual maturity, women lose indeed 
between 10 and 15 gm. of iron through 
menstruations. The losses that sentence them 
to iron-deficiency anemia save them from 
hemochromatosis, states Kalk.'*® The dis- 
“ase is found only in amenorrheic females 


and mostly at an advanced age. 
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Hemochromatosis is different from sider- 


osis encountered, for instance, in hemolytic 
anemias; it is not a question of displace- 
ment of the body iron but an augmentation 
of the absolute amount of that metal. In 
both cases, however, there is hemosiderin. 

This pigment especially infiltrates the 
liver (the iron content of which rises to 20 
to 50 times that of normal), the pancreas, 
and the peritoneal lymph nodes, principally 
those situated near the liver (drainage of 
intestinal lymph to the liver’). It invades 
in a variable way the salivary glands, the 
endocrines (anterior hypophysis, thyroid, 
parathyroids, adrenal cortex, and gonads), 
the myocardium, the lungs, the skin, the 
digestive mucosa, and the bone marrow. On 
the contrary, it touches but seldom the 
kidneys and the spleen, even when the latter 
is considerably charged by hemosiderin in 
hemolytic accidents. 

There is no pathological accumulation of 
iron in organs that do not normally contain 
a store of the metal; hemochromatosis leaves 
intact the not the 
myocardium, where there always is a minute 


striated muscles but 

reserve of iron. 
Physiopathology. 

that the illness cannot 


It is beyond all doubt 
come from an in- 
sufficient iron elimination, since the metal 
is not excreted. 

Studies with radioactive iron showed that 
digestive in- 


the absorption is greatly 


crease Heilmeyer repeated those ex- 


periences with 
143-145 


and Fe® given by 
mouth. A normal man retains at most 
10% of the administrated dose; in hemo- 
chromatosis, the assimilation reaches 30% 
and even 50%. Nevertheless, the part of 
that absorbed iron destined to erythroy OIESIS 
0.7% or 0.8%. 


rived at the same conclusions. 


is minimal Bothwell ** ar- 
Thus it is 
evident that the intestinal barrier opposed 
to an excessive iron absorption is run over. 
The liver constitutes a second barrier but is 
rapidly overcome. 

How may such an invasion be explained ? 

1. It has been thought that the formation 
of apoferritin was disturbed and so the ef- 
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ficiency of the mucosal block was limited. 
Michaels and Granick cited by Remy *** and 
Heilmeyer '* found, however, normal fer- 
ritin in the duodenum, liver, and spleen in 
Recently, ab- 


hemochromatosis patients. 


normally high ferritin concentrations have 
been described in the disease.'** 

2. A displacement of the oxidoreduction 
potential could allow the ferrous ions to 
transgress rapidly the intestinal mucosa. 

3. Taylor et al. (cited by Heilmeyer ™*) 
announced that the removal of the pancreas 
or the ligation of its excretory ducts favors 
iron absorption in the cat. These experiences 
await confirmation, 

4. An 


be incriminated. 


ill-balanced diet may sometimes 
It is known that a lack of 
protein and phosphorus brings about an 
overload of iron by increase of the intestinal 


absorption in the rat. 1% 


the iron metabolism, 


however, makes out only one of the char- 


The alteration of 


acteristics of hemochromatosis. Several 


other pigments are involved in hemochrom- 


atosis and their significance still not 


understand. Besides hemosiderin, 


237 


clearly 
there is (a) hemofuscin, possibly a lipo- 


kind 


(according to Oecebicke it could be the pre- 


fuscin, but different from the usual 
cursor of hemosiderin), (/) ordinary lipo- 
fuscin, and (c) melanin. 

Oecbicke estimates that the four pigments 
have a common origin: hemoglobin, that 
would be destroyed and metabolized dif- 
ferently in such diverse tissues as ectoderm, 
reticuloendothelial tissue, and smooth mus- 
culature. In general, the confusion in the 


knowledge of those pigments still is “Baby- 


lonian.”” Nevertheless, one may consider 
that besides the disturbance of the iron 
metabolism, there is a second alteration 


involving the metabolism of certain  pro- 


teins and_ lipids. 


141) 


Askanazy 
therefore could define hemo- 


(cited by 
Hedinger 
chromatosis as a “polypigmental polysclero- 


sis. 

Etiology.—A constitutional and hereditary 
element constitutes the basis of the disease 
(bibliography in Kalk '**), hence Sheldon’s 
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etiological summary: “an inborn error of 
metabolism, congenital in origin.’”” par- 
ticularly eloquent genealogical tree is ex- 
posed, for example, by Boulin and 
Bamberger. 

Some authors, like Kalk, believe never- 
theless in the acquired origin of certain 
cases of hemochromatosis. It cannot be 
denied that certain external factors have a 
deleterious influence. The question is whe- 
ther these factors reveal a hemochromatosis 
or are really capable to create it. 

1. One of them is chronic alcoholism. It 
could lead to hemochromatosis through 
stages of liver steatosis first and cirrhosis 
afterward. 

2. The action of metals, such as copper, 
arsenic, and lead, could be similar. The 
patient’s anamnesis frequently mentions 
manipulations of copper. Hemochromatosis 
seems to be more prevalent in copper-in- 
dustry workers than in the rest of the 


179,229,230,231 


population. 
3. Hepatitis may have the same effect as 
both preceding factors. 
4. A severe alimentary deficiency (hunger 
dystrophy). Schwietzer demonstrated that 
a lack of proteins augments the digestive 
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resorption of iron **°; besides, every rela- 
tive shortcoming of proteins and/or every 
excess of iron finally trespasses the upper 
limits of possible ferritin formation—hence 
a precipitation of the iron as hemosiderin, 
poorer in proteins but richer in iron. Heil- 
called this 
146 


meyer phenomenon “‘sidero- 


phanerosis.” Hemochromatosis has been 
frequently encountered in war prisoners. 
Kalk affirms that severe dietetic privations 
The 


melting away of tissues, principally of mus 


suffice to produce hemochromatosis. 


cles, with subsequent destruction of myo 
globin, surely could provoke liver siderosis. 
Kalk that 


repeated liver exploratory punctures demon 


In two of such cases, certifies 


strated a progressive sclerosis of the 


parenchyma. He could produce in rats a 
disease comparable to hemochromatosis by 
giving the animals a low-protein diet; Tay- 
lor et al. (cited by Masshoff 77) obtained 
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the same results. Kalk assumes that every 
cirrhosis leads to hemochromatosis but that 
most cases do not follow a complete evolu- 
tion, 

Gillman and Gillman '™* described a liver 
sclerosis in pellagra of Bantu Negroes; this 
population eats foods rich in iron ( Walker 
and Arvidsson, cited by Kalk '*). 

Though it is generally accepted that a 
serious undernutrition of long duration may 
result in hepatic siderosis, there is no una- 
nimity to admit that such a surcharge ends 
Masshoff,?*7 for 
instance, believes that cytosiderosis leads to 


with real hemochromatosis. 


a genuine pigmentary cirrhosis but not to 


general hemochromatosis; there is indeed 
neither pancreatic fibrosis nor diabetes mel- 
litus; furthermore, the disease occurs mostly 
in young males. Cytosiderin would be a 
distinct pigment, allied to hemofuscin and 
lipofuscin on the one hand and to hemo- 
siderin on the other hand. 

Multiple transfusions also create hemo- 
siderosis without 
They may, however, make evident a latent 


hemochromatosis. Animal experiences lead 


to the same conclusions (Cottier, cited by 
Masshoff 797), 


These cases of cytosiderosis, however, 


state several problems. 


wanifest 
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1. The total amount of liver iron often 
exceeds the quantity of injected iron’ in 
transfusion siderosis. This occurs in aplastic 
anemias, where the hypoxia provokes an 
increase of iron resorption. Peroral ad- 
ministration of iron is therefore of ques- 
tionable value in such anemias. It ts certain 
that in general every treatment with intra- 
venous iron ought to be short. 

2. In a case of hemosiderosis related by 
Heilmeyer,’* the radioactive iron was ab- 
sorbed by the intestine as greedily as in true 
hemochromatosis. Bothwell et al.** however, 
publish results demonstrating that the diges- 
tive absorption of iron slackens in dystrophic 
cytosiderosis and transfusion hemosiderosis. 

We may thus infer that if hemochroma- 
tosis generally is a congenital disease its 
acquired origin may be conjectured but not 
affirmed. At any rate, hemochromatosis is a 
dystrophia by accumulation; this thesauris- 
mosis affects not only iron but also 
pigments and even copper (the concentra- 
tion of which is indeed always elevated in 
the blood). 

There is no unanimity about the source 
of the sclerosis. Some say it is secondary 
to the cellular degeneration induced by pig 
mentary overload; others believe that sider- 
osis and fibrosis two 


are independant 


] yrocesses, 


xaccerated 
(oral or parenteral 


\eceleratins 
or 


Famine and ot! 


Hepatitis 


Infections 


osis 


Figure 1 
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Figure 2 


Figure (according to Heilmeyer 
sums up the etiological factors in hemo- 
chromatosis. 

The symptomatology is sketched in Figure 
2 (according to Heilmeyer '*'4) but de- 
serves commentary. 

1. Liver cirrhosis is not a constant fea- 
ture. Kalk describes four cases of verified 
hemochromatosis where the liver presented 
a simple siderosis without sclerosis; only 
repeated exploratory punctures revealed the 
gradual establishment of fibrosis. At first, 
iron accumulates in the peripheral cells of 
the hepatic lobule; it invades the center 
progressively and infiltrates the Kupffer 
cells, while sclerosis supervenes. Pirart and 


Carpent also describe a genuine liver. sid- 
initial 


without sclerosis in hemo- 
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erosis 
chromatosis. 
The liver tests become positive only after 
definitive establishment of the cirrhosis. 
2. The pigmentation, too, is variable. 


While Sheldon did not find it in 25% of 
his cases, Heilmeyer misses it only in 4%. 
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It occurs principally in the cutaneous areas 
exposed to light but never touches the 
mucosae. Its color may have a double ori 
gin—it is composed on the one hand of a 
melanin tattooing of the inferior epidermic 
cells and on the other hand of an inconstant 
hemosiderin infiltration into the hypodermis. 

3. One case out of five displays no 
diabetes. This is always a late symptom that 
remains latent in an additional 15% of peo 
ple; it is thus frankly present in two-thirds 
of the patients only.4* It is not yet known 
how far the antehypophysis and the adrenals 
partake of the disturbance of carb s+hydrate 
The 


light and benign, without acidosis, or, on the 


metabolism. diabetes may indeed be 


contrary, serious because of resisting hun- 


dreds of insulin units. Anyway, the ap- 


parition of diabetes is a grave complication: 


it reduces the life expectancy to 
months in Sheldon’s experience, and to 4 


years in Boulin’s. 


— 
and 
rirenenymal disturbances 
Cirrhosis of foneréas | Hyocardial butaneous Endocrine 
is 
lteratior 
exoerin 
secre 1 
drenal 
scites 
exc 
oplenoce ce wetior \ 
neal; Bleedin 
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4. The lesions of the exocrine pancreas 
produce creatorrhea and steatorrhea; they 
are very rare. 

5. The endocrine disturbances are as fol- 
lows. 

Hypogenitalism is present in one out of 
As in an ordinary liver cir- 


two 
rhosis, it is attributed to insufficient hepatic 
inactivation of the female hormones secreted 
by the adrenals. Hemochromatosis of the 


cases. 


testicles is unusual; the male gonad atrophy 
is secondary to pituitary insufficiency. This 
may be demonstrated by the considerable 
decrease of the level of hypophyseal gon- 

Testosterone injections may sometimes 
induce a considerable amelioration in hemo- 
chromatosis patients; at the same time there 
is a fall of the sideremia and injected iron 
disappears faster from the serum. These 
effects are transitory, due to an augmen- 
tation of the muscles and myoglobin syn- 
thesis. The result of this treatment : 
inherent to the general anabolizing power 
of the male hormone.*”° 

The 


being touched directly by the disease. This 


adrenals may degenerate without 
is one of the possible causes of cutaneous 
pigmentation. Suprarenal insufficiency, like 
hypothyreosis, proceeds from disturbances 
of pituitary function. 
6. There 
The 
erythrocyte 
or slightly diminished. A 
(due to 


are also hematological altera- 
tions hemoglobin concentration and 
and _ reticulocyte numbers are 
normal post- 
esophagal 
Sple- 


nomegaly is often complicated by hyper- 


hemorrhagic anemia 


varices, for instance) heals swiftly. 
splenism; while the iron supersaturation 


assures an immediate compensatory ery- 
thropoiesis, leukopenia and thrombopenia 
are rather frequent. 

7. The possible absence of hypersideremia 
should be stressed, although the elevation 
of the serum iron level is one of the most 
characteristic symptoms. It may indeed be 
masked by a simultaneous infection or 
malignant neoplasm. We remember in par- 
ticular one case where hemochromatosis has 
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been questioned on account of a ferriemia 
constantly lower than normal; besides hemo- 
chromatosis, necropsy demonstrated an ex- 
tended bile duct cancer. Heilmeyer expresses 
the ea the 


absence of hypersideremia in three patients 


same conclusion he mentions 
whose illness was complicated by infection. 
Failure to appreciate this possibility is 
responsible for publication of very diverse 
serum iron levels in hemochromatosis (see, 
for instance, Christian 5), 

Serum transferrin is always diminished; 
its saturation coefficient approaches 100%. 
The oral iron surcharge curve therefore 
remains flat, notwithstanding an exaggerated 
digestive absorption. This explains why 
formerly the iron absorption was said to be 
diminished in the metal 
After an 
intravenous injection, its concentration re- 


hemochromatosis 
leaves the plasma very rapidly. 
turns to normal in six hours, i. 
quickly as in infections. 

8. As in several other hepatic affections, 
hemochromatosis may produce an abnormal 
porphyrinuria (especially of coproporphyrin 
Type I). This explains perhaps the dis- 
tribution of cutaneous pigmentation. There 
may also exist a photodermatosis.** 

9. Cardiac disturbances are so frequent 
that 8 or 9 out of 10 patients suffer them.'* 
They are caused by the deposit of hemo- 
siderin and myocardic fibrosis. They present 
themselves as disturbances of the excitability 
and of the conduction. They may result in 
heart decompensation, 

The treatment of hemochromatosis made 
Ar- 
the 


pathogeny of the disease. They propose to 


and 
based on 


result of Davis’ 
investigations 


progress as a 
rowsmith’s 


withdraw the excess of iron by repeated 
venesections of 500 cu. cm.; every other 
day the separated plasma is reinfused. They 
arrive thus at a fall of hemoglobin to 10 
or 11 gm. % and of erythrocytes to 3 or 
3.5X10® per cubic this 
moment the bleedings are separated by in- 


millimeter. At 


tervals of four to eight days. In that way, 
each patient loses between 25 and 45 liters of 
blood in a year; he absorbs a diet compris- 
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ing daily 500 gm. of carbohydrates, 150 gm. 
of lipids, and 200 gm. of proteins. This 
treatment has since been applied univer- 
sally, sometimes with surprising results. 
The patient’s general status may improve 
The 


hepatomegaly regresses, as does cutaneous 


so much that he resumes his work. 
pigmentation. Liver exploratory punctures 
show the regression of hemosiderin infiltra- 
tion, the sclerosis being irreversible. 

A reserve statement should be made. A 
hemosiderin deposit of long duration suffers 
the 


convert 


tend to 
themselves to 


an aging process; micelles 


precipitate and 
goethite, an inorganic insoluble iron com- 
pound.**6 Experience shows that at this 
time the metal cannot be demonstrated. 

More recently edathamil has been pro- 
posed in the therapy of the diseases due to 
an iron overload. Given as its disodium salt, 
it combines with iron into nonionized com- 
plexes that are excreted by the kidneys. 
Until now its use has been discouraging; in 
therapeutic doses the iron elimination (about 
3.75 mg. daily) is too poor to influence the 
course of the disease.**® Besides, the ad- 
ministration of the substance provokes an 
important fall of prothrombin time, not- 
withstanding its association with vitamin K. 
Its practical application is therefore not 
actually realizable. 


Relationships Between Endocrine 
Secretions, Iron Metabolism, and 
Erythropoiesis 
Anemias of endocrine origin are rela- 
The internal 
secretions does not necessarily have ery- 


tively rare. disturbance of 


thopoietic repercussions; the appreciation 
of both phenomena is besides very difficult, 
as pathological endocrine manifestations may 
be the consequence of the anemia. It is 
for that the 
alterations in sideropenic hypochromic 
anemia are not the cause but the conse- 
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probable, instance, ovarian 


quence of that deficiency. 

An 
glands upon erythropoiesis and iron metab- 
olism has been generally recognized since 


intervention of internal secretory 
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Naegeli. Pluriglandular affections especially 
produce alterations of the blood. An anomaly 
of one single secretion appears to be well 
tolerated from that point of view.'4%1% 
Sharp and Mack confirmed this fact several 
years ago: in 110 women where anemia and 
endocrine disorders were associated they 
found a combination of hypothyroidism, 
pituitary insufficiency, and hypogonadism; 
in every case the anemia supervened after 
exaggerated genital blood losses. 

A. systematic study of iron metabolism 
in endocrine disorders has not vet been 
undertaken and for very good reasons. The 
same observer has indeed not the opportun- 
ity to investigate a sufficient number of 
human cases that allow him to draw per- 
tinent conclusions. On the other hand, the 
experiences in the laboratory often give 
contradictory results because of the com- 
plexity of the problems; besides, one per- 
ceives that too often the results may not be 
applied to man. 

1. The Ovary.—The results of the ex- 
periences related by diverse authors are 
astonishingly discordant. One may indeed 
read that the injection of estrogens in the 
rat diminishes the reticulocytosis without 
altering the number of erythrocytes °; pro- 
duces an anemia by hypoplasia of the 
bone marrow with histological pic- 
tures of marrow hypoplasia; is responsible 
for transitory anemia, repaired after a 
reticulocytic crisis two weeks later, the mar- 
row being adapted **; and provokes an 
anemia only when associated with pro- 
gesterone.'*> Other observers, on the con- 
trary, give evidence of estrogen stimulation 
of blood building! A fall of serum 
iron has been described after the adminis- 
tration of estrone or estradiol.!7! 

In the ape, these female hormones do not 
have the least effect.7 In dogs the use 
of folliculin is followed regularly by a 
progressive normochromic anemia from the 
second week on. The animals die finally 
It has been 
showed that this is due to idiosynerasy ; the 
results may not be compared to those ob- 


with thrombopenic purpura. 
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tained in other animal 
In guinea pigs there is no statistically sig- 
nificant hematological modification after es- 
201 


trogen administration,?"' or in rabbits either, 


although the number of reticulocytes may 
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diminish. 

Castration of female animals, too, has 
such discordant consequences that they may 
not be taken in consideration.'' They de- 
pend surely on multiple conditions, such as 
the age of the animals and their alimenta- 
tion. While in America Daughaday et al.” 
and Steinglass et al.*** observed after the 
operation a rise of the erythrocyte count 
that may be reduced again by injections of 
diethylstilbestrol, Falkenhausen,®? in 
Germany, obtained a fall of erythrocytes 


youn 


and hemoglobin. It seems certain that after 
oophorectomy a posthemorrhagic anemia re- 
quires thrice the time to heal if compared 
with that in normal animals.9?:"7 
Schwarzhoff, after ligation experiences 
on the ovarian pedicle, concludes that the 
estrogens are practically devoid of eryth- 
ropoiectic effects but that the ovaries pro- 
duce a substance, absolutely distinct frori 
that the 


production. Its secretion 


sexual hormones, may stimulate 


bone marrow 
should be under the control of hypophyseal 

In the human being, the number of eryth- 
rocytes and the serum 


iron levels are constantly lower in women 


hemoglobin and 


than in men. Male tissues are richer in iron 
than female. For the following reasons the 
male sexual hormone seems to be responsible 
for that difference: 

1. Before puberty, sideremia and eryth- 
rocyte values are identical in both sexes; 
this is true also beyond 60 years but not 
immediately after the menopause. This fact 
excludes the probability of possible inter- 
vention of menstruations ! 

2. The serum iron level does not change 
after the 
menarche or even after the climacteric. In 
males it the sexual 
endocrine Albers describes 


in females either before or 


rises with onset of 


at puberty an augmentation of serum iron 
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in both sexes, but it is much more observable 
in boys. 

The sexual difference of these values is 
found in nearly all animals, even those that, 
like birds, do not menstruate. It is conse 
quently to be considered as a real secondary 
sex character. 

In women, no change has ever been re- 
ported after bilateral oophorectomy from a 
hematological value or in iron metabo- 
lism.'7"" Studying the question recently, 
the 


small to be 


Lederer et emonstrated that 


observed differences are too 
significant. A counterproof treatment did not 
bring any result either. 

To conclude, I can only state that the 
results of the sexual endocrine influence 
are disparate as well in the laboratory as in 
human medicine. The danger of drawing 
analogies or of extrapolating from one 
species to another should be emphasized. 
From the whole of published works, it 
stands out that high doses of estrogens are 
a poison for the bone marrow; they are 
never applied in therapy. In the estimation 
of the role played naturally by the female 
sex hormones, two opinions stand face to 
face: One affirms their depressive property 
on hematopoiesis (directly or through in- 
hibition of hypophysis), and the other one 
attributes to them an eutrophic action similar 
to that of androgens but much less powerful. 
Their influence on erythropoiesis and on 
iron metabolism seems practically negligible. 

2. The Testicles. 
number of red corpuscules, the hematocrit 


-Androgens increase the 


coefficient, and the hemoglobin index of 
normal senile rats and of adult castrated 
Orchiec- 
hypochromic 


rats, both male and female.!**:"47 


tomy produces a moderate 


anemia, but very inconstantly,'! and its re- 


sults 64,92,249,380 Testosterone 


are discussed. 
propionate considerably restores the reticulo- 
cytosis of hypophysectomized rats, dimin- 
ishes their anemia, and greatly reduces the 
bone marrow hypoplasia. 

Palmer (cited in an editorial 1!) does not 
observe any appreciable change of serum 
iron after testosterone injections in the rat. 
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As shown before, it seems clear that the 
androgens are the responsible agents for the 
sexual differences in erythrocyte and serum 
iron values, 

In humans, Silvestroni and Bianco showed 
the stimulation of hematopoietic tissues by 
testosterone in patients of both sexes with 
hypochromic anemia secondary to blood loss 
or neoplasm. In confirmation of Palmer’s 
experiments with rats, the human serum 
iron level does not change with supple- 
mentary testosterone. On the other hand, 
polyglobulism has been described in ap- 
parent linkage with virilizing tumors of the 
ovary. 

Some have observed a moderate anemia, 
hypochromic and microcytic, in eunuchoids.™ 
Lederer et al.?"?2° studied seven eunuchs 
and found in each a low sideremia. They 
could raise it by corresponding hormonal 
treatment; at the same time the intestinal 
resorption increased. 

The place occupied by the hypophysis in 
those complex anemias is difficult to eval- 
uate. Hypochromic microcytic anemia is one 
of the symptoms of the adiposogenital syn- 
drome; it occurs principally in panhypo- 
pituitarism, 119,226,289 

In summary, the favorable influence of 
androgens on iron 
It seems to 
be part of the general anabolizing power of 


erythropoiesis and 


metabolism cannot be denied. 


these hormones. 

3. The Hypophysis—After hypophysec- 
tomy, one finds the following alterations in 
the experiment animal 
“71: (a) a rapid decrease of the number of 
circulating erythrocytes; (b) a microcytic 
anemia, hypo- or normochromic; (c) a fall 
in the reticulocyte count; (d) leukopenia; 
(e) hypoplasia of the bone marrow, touch- 
ing leukopoiesis but chiefly erythropoiesis; 
(f) hyposideremia, a tendency to tissular 
siderosis and a slackened digestive iron ab- 
sorption, confirmed by investigations with 
iron isotopes.*® 

All these alterations proceed from the re- 
moval of the antehypophysis; removal of 
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the neural or the intermediary parts has no 
influence on the hematological system. 

It should be stressed that Heilmeyer '*’ 
succeeded in avoiding all these disturbances 
in the dog, provided the nervous centers 
were respected during hypophysectomy. 
Ruitinga et al.8°? also report that in such 
conditions the operation is not followed by 
anemia in their laboratory. 

In most human pituitary disorders that 
bring forth hematological alterations ( poly- 
globulism of adenomas, anemia of 
mond’s there signs of 
simultaneous disturbances of the hypothal- 
amus (alterations of the 
water, carbohydrates and lipids). Hume and 


Sim- 
cachexia ), are 
metabolism of 


Wittenstein also insist on the intimate and 
almost inseparable relations that unite hy- 
pothalamus and hypophysis. The close in- 
terrelations between these two centers have 
been confirmed in the experiments of Bon- 
vallet et al.**; a bilateral lesion of the dog’s 
hypothalamus may reproduce a blood pic- 
ture identical to that in hypophysectomy. 
The anemia of hypophysectomy may yield 
to nonspecific medications, 


publications of 
369,370,380. 


according to 


former 63,64,66,75,109, 


years 
to iron, especially if associated 
with copper; to cobalt; to thyroxin and 
thyroid powder, and to testosterone (but 
there remains a degree of hypochromia). 
Only the combination of thyroxin, testos- 
terone, iron, and a hyperprotein diet should 
be able to repair the anemia completely. 
More recent investigations on the con- 
trary display a more specific role of the 
hypophysis in erythropoiesis. 
1906, Carnot and Deflandre made con- 
spicuous, in the blood of a rabbit anemiated 
by bleeding, a stimulating principle for 
erythropoiesis; its power was considerable : 
A few cubic centimeters of the plasma of 
the bled animal sufficed to create a frank 
augmentation of the red corpuscule count in 
another rabbit. 


Already in 


This property received a 
recent confirmation by Ersley. In vitro, the 


bone marrow is, on the contrary, depressed 


by hypoxia.*® The existence of this humoral 
erythropoietic substance was definitely 
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established by parabiosis experiments.** It 
has even the blood 
plasma 17-3; it is distinct from most serum 


been isolated from 
proteins and seems to be thermoresistant. 

Evans requires from the organ that pro- 
duces this principle the following conditions 
to prove it is indeed the site of that elabora- 
tion: 

1. The removal of that organ should pro- 
duce anemia. 

2. The same operation should reduce the 
stimulation of erythropoiesis by hypoxia. 

3. The excitation of that organ and the 
administration of some of its extracts should 
provoke a real polycythemia. 

Only the hypophysis fulfills that criterion. 
It has been known long since, indeed, that 
animals deprived of their pituitary do not 
react any more with the usual polyglobulism 
to lowered barometric pressures.****" Flaks, 
Himmel, and Zlotnik published the state- 
ment 20 years ago that they had discovered 
a hematopoietic pituitary hormone that pro- 
duced polyglobulism in normal and hypo- 
physectomized animals; besides, it was 
devoid of any other property, as the animals 
died of cachexia during the experiment. 


For many years this theory has been 


questioned, but recent investigations de- 


cided in its favor. In 1938, Ouerido and 
Overbeek already believed that the 
combined removals of gonads, spleen, thy- 
roid, and adrenals never could induce a 
blood picture identical to hypophysectomy. 
Garcia! could set up the following con- 
clusions to his investigations: “The anemia 
of hypophysectomized animals can be re- 
paired by pituitary feeding and ap- 
parently this effect is not mediated through 
any of the other endocrine glands.” The 
same author ™ could annihilate the anemia 
of hypophysectomy by daily injections of 
little doses of corticotropin (ACTH); even 
normal animals become polycythemic with 
such a medication. 

Contopoulos et al.® succeeded then in 
creating a polyglobulism by oral administra- 
tion of anterior sheep pituitary to hypophy- 
the meanwhile there 


sectomized rats; in 
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does not occur any symptom of stimulation 
of the organs influenced by the known pitui- 
tary hormones, except in adrenals, the ac- 
tivity undeniably 


Further experiments showed, however, that 


of which is excited. 
the hematopoietic effect of the treatment is 
not suppressed by bilateral adrenalectomy. 
The existence of the erythropoietic principle 
is thus corroborated; it appears that it is 
linked to corticotropin, though its power is 
not mediated through an adrenal relay. It 
may be separated from corticotropin by 
normal the gastrointestinal 
tract, whence it is easily absorbed by the 


digestion in 


mucosa. Its entity, distinct from corti- 
cotropin, is still confirmed by the poly- 
globulism of adrenalectomized animals at 
altitudes of 22,000 ft. 
altitudes these animals have an important 


elevation of circulating corticotropin with 


Besides, at normal 


out increase of the red cell number.**! 

It was Justin-Besancon 1176 who could 
Having in treatment 
patients whose anemia was caused by pitui- 
tary insufficiency, he was unable to obtain any 
blood improvement with use of iron, cyano- 
cobalamin 


explain those results. 


(vitamin or liver therapy, 
hyperprotein diet, thyroxin, testosterone, or 
cortisone. The utilization of corticotropin 
in protracted intravenous perfusions, on the 
contrary, was successful. Interpreting this 
effect by the light of Evans’ experiments, he 
arrived at the conclusion that the pituitary 
erythropoietic factor, though absolutely spe- 
cific, accompanies corticotropin. This link- 
age is respected by most extraction methods 
for corticotropin but not by all. The eryth- 
ropoiesis is indeed stimulated by certain 
commercial preparations of corticotropin but 
not by all of them; this variation may prob- 
ably explain why Aschkenasy '! and Nor- 
denson **! did not obtain favorable responses 
to corticotropin administration in pituitary 
deficiency anemias and why Indovina’s '™” 
results were inconstant. 

In summary, former writers concluded 
that the hypophyseal intervention in hema- 
topoiesis had no specific character and that 
the absence of the gland acted through the 
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involution of the peripheral endocrines and 
the slackening of iron metabolism.11) 
66,371 Tt is now certain that among the 
pituitary secretions there is one that con- 
cerns directly and exclusively the erythro- 
poietic system; it may depend primarily 
on the central neurovegetative system. 

Though the hypophyseal origin of this 
hematopoietin or erythropoietin is admitted, 
it should be stated that the pituitary gland 
is not the only site of its production. Some 
control, indeed, persists on erythropoiesis 
after hypophysectomy **! and allows a posi- 
tive response to cobalt and more or less to 
hypoxia. The blood of hypophysectomized 
rats does contain erythropoietin, especially 
after bleeding.®® Gley has been able to show 
that erythropoietin may be produced by the 
spleen of the rat and the thymus of guinea 
pigs. He extracted it from the liposoluble 
fraction of the plasma; it is a steroid con- 
taining one alcohol three ketone 
radicals. Similar substances, like 11-dehy- 
drocortisone and 21-deoxycortisone produce 
an analogous reticulocytic crisis.1'* 

4. The Suprarenal Glands.—Experimental 
adrenalectomy provokes anemia if the ani- 
mal is kept alive with adequate doses of 
sodium If aggravated by 
blood loss, the anemia heals slowly and 
incompletely. Its characteristics are hypo- 
chromia, marrow hypoplasia, and a consid- 
erable Simple adrenal 
demedullation or medullar denervation can- 
not produce it. 

Sundstrom and Michaels describe an ele- 
vation of suprarenal weight in the anoxic 
polycythemia of rats. 

In man, the adrenal disorders may trouble 
the erythropoiesis, though  inconstantly. 
Some examples are polyglobulism of Cush- 
ing’s syndrome and anemia of Addison's 
disease. 

Epinephrine is devoid of any hematopoiet- 
ic power. It may, however, excite the 
adrenal cortex through a hypophyseal stimu- 
lation; it produces thus an elevation of the 
serum iron level, according to Schafer.*” 


Demulder 


This effect is not suppressed by such sym 
pathicolytics as Dibenamine or Hydergine 
and cannot be explained by a vasomotor 
mechanism; it could occur through reticulo- 
endothelial activity. 

Total 
thropoiesis after adrenalectomy and normal- 


suprarenal extracts favor ery 
ize the serum iron levels. They also reduce 
the degree of anemia in tumor-bearing 
rats.*° In intact animals, on the contrary, 
they produce a fall of sideremia.'” 

Deoxycorticosterone has no influence on 
the red blood corpuscules of experimental 
animals and of men,''*8 but it is respon- 
sible for a significant lowering of serum 
iron}? 

Cortisone seems to be efficient against 
the anemia and hyposideremia following 
quantities, 


Injected in great 


however, in normal animals, 
cortisone (and certain preparations of cor- 
ticotropin, too) diminish the serum iron 
level When adminis- 
tered in little doses and continuously, both 
these hormones stimulate 
The problem is in fact very complicated; 
according to Prinzie’s experiments on rab- 
bits, the effect of corticosteroids changes 
with the kind of sex hormone impregna- 
tion of the animal." No correlation exists 
between the fall in serum iron and_ the 
utilized quantity of cortisone or cortico- 
tropin. The investigations of Schafer and 
of Wintrobe’s group have shown that these 
hormones act through the reticuloendothe- 
lial system. 

In human medicine, they better the ane- 
mia of rheumatoid polyarthritis, acute 
leukosis, sometimes even with an_ initial 
reticulocytic crisis. At the same time, the 
digestive absorption curves show an im 
portant ascent, while the serum transferrin 
increases. The same phenomena occur dur- 
ing the treatment of collagen diseases.** 
In normal men, cortisone provokes varia 
tions of sideremia. According to Bateman, 
they could depend on the individual endo 
crine status (“basic endocrine pattern”): 
this opinion is similar to that of Prinzie. 
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In human diseases where the sideremia 
is elevated (acute hepatitis, for example), 
or unchanged, cortisone and corticotropin 
usually lower the serum iron level. 

The role of the adrenals in’ erythro 
poiesis and iron metabolism seems to be 
a very complicated one. Their intervention 
has two tendencies : 

1. These glands maintain an equilibrium 
in erythropoiesis and iron metabolism, de- 
pendent on the quantity of present corticoid 
hormone and on the response capacity of 
the body at the same moment. 


2. In acute affections (infections, stress ) 


and in tumors, they slacken both erythro- 
poiesis and iron metabolism. 

Cartwright et al.** suspect a relation be- 
tween stress hyposideremia and an exces- 
sive adrenal stimulation. They show the 
rapid disappearance of iron from the 
serum under the influence of 11-oxysteroids 
and corticotropin; on the contrary, it re- 
mains there longer than normal after 
adrenalectomy. They suppose that these 
hormones excite the reticuloendothelial tis- 
sue, which then captures the circulating 
iron. That hypothesis will be discussed 
while the anemia of infections is studied. 

5. The Thyroid.—Experimental thyroid- 
ectomy reduces the life span of the red 
corpuscules and alters the functions of the 
bone marrow. Anemia is inconstant; if 
present, it is hypoplastic and may be nor- 
mochromic,*** rarely 
189 


macrocytic,*® or 
even hyperchromic. It is most frequent 
after certain complications, such as phenyl- 
hydrazine intoxication, bleeding, or dietary 
deficiencies, chiefly in proteins. It may be 
cured by thyroxin but might also be cor- 
rected by cobalt and testosterone; it does 
not appear as an entirely specific entity. 

Thyroidectomy is responsible for a dim- 
inution of the uptake of Fe** by erythroid 
cells and by the bone marrow and also for 
an elevation of the iron content of liver 
and especially of the spleen." 

Spontaneous human myxedema is accom- 
panied in more than 50% of cases by ane- 
mia, achlorhydria, and a slackening of iron 
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resorption.*® There are three forms of 
anemia : 

(a) Hypochromic anemia, often associ 
ated with achylia and typical signs of 
tissular sideropenia (see below). It may 
be cured by a combination of thyroid treat- 
ment and iron. 

(b) Nonpernicious hyperchromic anemia 

the most frequent blood disorder in 
myxedema. It is never severe; the volume 
index is slightly over 1.  Reticulocytosis 
and bilirubinemia are normal; the bone 
marrow does not contain megaloblasts. 
This type of anemia resists antipernicious 
treatment but responds specifically to thy- 
roid medication. 

(c) There is finally a genuine pernicious 
form; it is exceedingly rare. It differs 
from Biermer’s disease by an unexpectedly 
low basal metabolism. Hepatotherapy is 
inefficient as long as thyroxin is not asso- 

Whatever may be the type of the anemia, 
there is marrow hypoplasia that responds 
favorably to male hormones.**:**4 

In congenital athyreosis or after thyroid- 
ectomy, anemia supervenes inconstantly in 
man. As in animals, supplementary patho 
logical circumstances are required: insuffi 
cient alimentation, bleeding, and intoxica- 
tions. 

In hypo- or athyreosis, the serum iron 
level is normal or slightly ele- 
vated, for the slowing of the general metab- 
olism brings forth a diminished utilization 
of 

Thyrostatics such as thiourea and its de 
rivatives also inhibit the bone marrow. 

In the dog, the rabbit, and the guinea pig, 
thyroid extracts and thyroxin provoke a 
rise of the number of erythrocytes, with 
congestion and hyperplasia of the bone 
marrow; the level of hemoglobin may rise 
The serum iron dimin- 
ishes.*8* In thyroidectomized animals, the 
results are similar but more evident. After 
hypophysectomy the same treatment acti- 


vates the bone marrow and produces a 
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reticulocytosis followed by a tendency to 
recovery concerning the anemia. 

Mansfeld and Sos affirm that they iso- 
lated a deproteinized thyroid extract that 
should be a specific erythropoietic hormone. 
It is nevertheless true that pure thyroxin 
has every property of this glandular ex- 
tract; besides, Baldini and Mauri tried but 
could not reproduce the erythropoietic re- 
sults of the former authors. 

In man, hyperthyroidism is devoid of 
important hematological — repercussions. 
Some writers mention an elevation of the 
total erythrocyte number, with reticulocyto- 
sis and marrow hyperactivity (leukopoietic 
as well as erythropoietic); the physiological 
hemolysis is perhaps accelerated. 

In regard to serum iron values in hyper- 
thyroidism, the opinions are contradictory. 
Some describe a normal sideremia,"® 
and others, an elevation of it.*77 We fall 
in with the opinion of Aschkenazy ' and 
of Forrattini: serum iron is usually di- 
minished in hyperthyreosis because — the 
metal partakes intensely of the accelerated 
general metabolism and thus leaves the 
circulation quickly; hyperthyroidism should 
furthermore be capable of inhibiting the 
digestive iron absorption. Lederer *'® also 
finds a lowered sideremia in thyroid hyper- 
function. He relates three cases where the 
iron deficiency was so intense that it hin- 
dered the tissular enzymatic activity and 
blocked the organic response to thyroid 
therapy. The hyperthyroidism only became 
frankly evident as the iron deficiency was 
cured. A similar case is published by Van- 
notti_ and Delachaux. 

In conclusion, it is beyond doubt that 
the thyroid gland and thyroxin stimulate 
erythropoiesis as well as the metabolism 
of all other systems. Thyroid activity low- 


ers the sideremia because of an increased 


demand for iron, not only for erythropoie- 


sis but also to build all the tissular ferments 
required by the elevation of the metabolism. 
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The Central Regulation of Erythropoiesis 
and Iron Metabolism 


A needle prick into the striatum, the 
thalamus, and the hypothalamus provokes 
immediately a neutrophil leukocytosis and 
a discharge of immature red blood cor 
puscles.'! Lasting lesions of the hypothala 
mus produce contradictory changes, due to 
the localization and the extent of the de 
struction; sometimes there is anemia and 
sometimes, polyglobulism with hyperhemo- 
globinemia. The consequences of these in 
juries may be more than hematological; 
Sonvallet et al. tried and produced diabetes 
insipidus in dogs, through bilateral lesions 
of the hypothalamus; at the same time they 
found a normochromic anemia, increased 
fibrinogen level, accelerated sedimentation 
rate, and fall of the number of erythro 
blasts. These disorders could not be cured 
with anterior or posterior hypophyseal ex- 
tracts. 

Human cases are known of polyglobulisim 
accompanying certain diseases of the cen- 
tral nervous system that attack the cerebral 
base, especially the hypothalamic nuclei. 
They have been described in tumors or 
encephalitis.*"" Inversely, severe anemias 
may be associated with disorders of the 
central gray nuclei and of the hypothala- 
mus. Aschkenasy '' relates four cases of 
optic chiasma arachnoiditis and three cases 
of juxtapituitary tumors, all of them show 
ing an inhibition of erythropoiesis. Cranial 
traumas, lumbar or suboccipital punctures, 
encephalographies, and ventriculographies, 
often increase suddenly the number of leu- 
kocytes and reticulocytes and, afterward, 
the erythrocyte number and the hemoglobin 
same irritations of the 
central nervous system produce regularly a 
fall in sideremia and also variations of the 
glycemia and the body temperature.1°41°31° 
Mies and Richarz describe a variation of 
the serum iron after excitation of the ves- 
tibular system. 

We have already shown the possible re- 
lations between central neurovegetative ac- 
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tivity and the diurnal variations of the 
The diencephalon especially the 


hypothalamus apparently intervene either 
through the hypophysis or through neuro- 
crinia. Their action could be imitated by 
injections of corticotropin. It 
strated that this hormone 
secreted consequently to diencephalic stimu- 


demon- 


is 
in stress is 
lation. This power of the nervous centers 
is, however, not limited to eventual corti- 
cotropin production. Beer saw, indeed, an 
absence of leukocytosis after injections of 
pyrogenic substances if the cervical medulla 
was cut **; the leukocytosis was diminished 
but not abolished after bilateral splanchnic 
nerve interruption. The removal of both 
alter the normal 
sponse **; a suprarenal intervention only 
gives a partial explanation for these phe- 
nomena. 


The regulation 
mechanism of hematopoiesis and of iron 


adrenals does not re- 


existence of central 
metabolism does not leave any doubt. It is 
probably — situated the hypothalamus, 


whence diverse ways carry its influences: 


in 


vegetative impulses along neurological path 
ways,*"-4! endocrine stimulation, and per 
haps neurocrinia. That center is likely at 
rest in 


and becomes 


active only in emergencies,*”! 


normal conditions 


where its 
effects are realized within some hours. 


Iron Deficiency 


The lack in iron, or “asiderosis,” 2112!" 
is a frequent but too often ignored affec- 
tion: Waldenstrom pointed out that 20% 
of all Scandinavian women suffer from it. 

Its signs are as follows: 

1. Hypochromic Anemia.—The volume 
index is under 0.9. There is a profound 
disturbance of the hemoglobin synthesis. 
The quantity of stercoraceous urobilin is 
superior to that corresponding to the pres- 
ent hemoglobin concentration. Cartwright °° 
that the the 


blood pigment is stopped at the protopor 


established formation of red 


phyrin stage. is indeed 


This porphyrin 
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present in high amounts in the red cells 
and returns to normal with iron therapy. 


The alterations of hemoglobin synthesis 
are not The cell 
always diminished, although 


alone. volume is 
the cellular 
diameter may be variable. There is micro- 
cytosis, normocytosis, or sometimes even 
slight macrocytosis. The globular thickness 
is, however, always reduced. Finally, the 
anomaly conducts to anisocytosis and poiki- 
locytosis. 

In the bone marrow, the erythroblasts 
While the 
usual myelogram contains a predominance 
of orthochromatic normoblasts, here baso- 


philic 


have greater sizes than normal. 


erythroblasts and proerythroblasts 
the The maturation 
process is thus disturbed; besides, the num- 


ber of reticulocytes 


are most numerous. 


regresses their 


forms are abnormal (normoblasts ). 


On close examination, the hematological 
trouble depending on the sideropenia clearly 
exceeds the sole aiteration of the erythroid 
cells. In serious cases there is also a leu- 
kopenia bearing chiefly on the polynuclear 
cells. The white cell count may be reduced 
to 3000 per cubic millimeter. 

The existence of the anemia has some 
particular consequences. One of them con- 
cerns the mechanism of cardiovascular com 
pensation. The tissular oxygenation tends 
to be maintained by an increase of the 
cardiac output and a peripheral vasodilata 
‘4: the anemia may be hidden so that, 
for instance, a “florid chlorosis” has been 
described. The 


edema 


heart may be enlarged; 
the 
hypochromic anemias; the confusion with 


heart 


some frequently accompanies 


failure sometimes exists. 

Renal function may degenerate too; urea 
clearance diminishes; there is a renal vaso 
constriction, perhaps 
ure. 

2. Trophic The 
fragile, crackle, and grow irregularly. In 
serious deficiencies they get concave (koil 


as 


a palliative meas 


Disorders nails are 


onychia). The skin is rough. It shows fis 
sures and rhagades, chiefly on the angles of 
the mouth and on the fingers. Eckerstr6m’s 
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paper is of a great interest from this point of 
view, He described in rather numerous cases 
of varicose ulcers, uncomplicated by hemor- 
rhages, a sometimes considerably lowered 
serum iron level; the correction of this 
deficiency allowed a quicker regression of 
the cutaneous disorder. 

The hair, too, degenerates; it becomes 
prematurely gray and fine; it breaks and 
falls out. 

3. Mucous Membranes.—These are not 
spared by the epithelial disturbances. 

On the tongue, the disease provokes 
Hunter's glossitis: The organ is red, sleek, 
and devoid of papillas. It resembles closely 
the glossitis of pernicious anemia and is 
intensely painful, creating a burning sen- 
sation, 

The esophagus degenerates like the skin 
and the tongue; the epithelium crackles 
and forms very painful rhagades, causing 
spasm and becoming serious obstacles to 
deglutition. 

The association of the glossitis and the 
esophagitis with the hypochromic anemia 
forms the 
Waldenstrom 
x-ray films of the esophagus in this dis- 


Plummer-Vinson — syndrome. 


focused attention on the 
ease; the profile often shows a fold of the 
anterior wall, pointing to the center of the 
viscus at the height of the cricoid cartilage. 
The pain is localized at this level. The 
image translates a reflex spasm at the place 
of the fissures.*™ 

The Plummer-Vinson syndrome is con- 
sidered by many as a precancerous state; 
this is a supplementary reason to treat it 
vigorously.!"* 

4. Gastric: Achylia.—Anacidity is present 
in most sideropenic patients ; in half of them 


it resists histamine. Very often it disap- 


pears during the iron therapy; it is one 
of the causes as well as the consequence of 
the deficiency. Apperly and Cary® be- 
lieved it could be a consequence of the 
anemia itself; the recent researches of 
Apperly ® showed, nevertheless, that neither 
the erythrocyte number nor the percentage 
of hemoglobin have any influence on the 
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ionic concentration of man’s gastric juice. 
It is much more probable that this trouble, 
too, results from the sideropenia. 

a Gynecological Disorders.—Most tre 
quent is uterine bleeding; sometimes there 
is amenorrhea. They both proceed solely 
from the iron Schiassi 
defends, with a solid argument the hypoth 
esis that the ovary itself is touched by the 
deficiency and that the uterine disorders 
follow the ovarian alteration. This opinion 
has been confirined by Lederer and [er- 
rin *!*; the endometrium biopsies of sidero- 
penic women did not reveal any intrinsic 
pathological aspect. 

6. Neurological Signs.—They are pres- 
ent in more than one-third of the cases, in 
the form of paresthesias. They manifest 
themselves as ticklings, formications, or 
numbness of the hands. 

Very rare are some medullary disorders 

that resemble the subacute combined degen 
eration syndrome.'** 
7. Adynamia and Fatigability.—These 
are among the most frequent and the most 
incommoding signs. These patients are 
often considered as pithiatics ! 

8. The Fall of Serum Iron.—The sig- 
nification of the sideremia in iron deficiency 
was shown by Heilmeyer and Plotner, in 
1937; the diminished rate of the circulating 
iron is the common denominator of all these 
anemias. It is accompanied by a rise of 
transferrin and blood copper. 

Since | Waldenstrém,3** 


without anemia has been described; it has 


hyposiderosis 


also been erroneously named “anemia with- 
found in 
women of between 30 and 40 years, with a 


out anemia.” It is generally 


Plummer-Vinson syndrome and other signs 
of tissular sideropenia. The red cell count 
and the hemoglobin level are scarcely al- 
tered, although the hyposideremia is consid- 
erable. Gastric hypo- or anacidity is a 
frequent finding. 

According to Jasinski,’7* nonanemic 
cases require a minimal treatment of six 
weeks, while anemic forms demand at least 
three to four months, 
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Rustung and Waldenstrém even de- 
scribed iron deficiencies that do not provoke 
a fall in serum iron but that are not less 
curable by the iron therapy. In these cases, 
the tissular signs of sideropenia are more 
faithful witnesses than the laboratory re- 
sponses. 

The iron deficiency is thus a_ general 
disturbance, affecting the whole organism. 
The anemia is only one of its usual aspects. 
Its repercussions show themselves also in 
a disorder of the intracellular catalyzing 
functions. The lack of iron is especially 
perceived in the organs where the cells are 
constantly regenerated: the bone marrow 
and the cutaneous and mucous epithelia. 
The cytochromes have the same significa- 
tion for the metabolism of these tissues as 
hemoglobin for the whole of the body. 
Vannotti “** showed, indeed, that in long- 
standing iron deficiencies the cytochromes 
decrease as much as hemoglobin. 

There is a great theoretical and practical 
interest in how much asiderosis may re- 
semble certain kinds of avitaminoses of the 
B group; this certainly is more than a 
coincidence ! 

Eventually, it is to be noted, the priva- 
tion of iron may produce some particular 
symptoms, as a moderate fever without any 
infection or a purpura ecchy- 
moses. 


Iron Therapy 


All disorders caused by the lack of iron 
vanish with iron therapy. The inhibition 
of the red cell maturation ceases; the tall 
erythroblasts disappear from the bone mar- 
row and are replaced by normoblasts. The 
recovery is announced by a _ reticulocytic 
crisis that reaches its maximum five to 
eight days after the beginning of an intra- 
venous treatment. This phenomenon is so 
constant that it serves as a test to the value 
of the medication. It was already known 
by such authors as Naegeli. The urobilin 
excretion falls to values inferior to normal. 

The hemoglobin level rises the more 
quickly as iron is given in excess. If nor- 
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mal persons take iron per os, their hemo- 
globin concentration rises to a maximum 
after 10 to 12 weeks. Afterward the level 
decreases, even if the medication is con- 
tinued.“ In hypochromic anemias, on the 
contrary, the hemoglobin curve is much 
steeper and falls back much later (never 
before the normal value has been attained }. 
The augmentation of the erythrocyte count 
begins four to five days after the reticulo- 
cytic crisis.2°* While debating the mecha- 
nism of the iron absorption, I stressed the 
rapidity with which the metal may be util- 
ized in sideropenic anemias. These anemias 
accelerate considerably the intestinal iron 
resorption, although it is independent on 
the serum iron [In an impor- 
tant number of these patients, achylia di- 
minishes the resorption; it may become 
negligible. The iron therapy restores both 
gastric pH and the digestive iron absorp 
tion. 

In this kind of treatment, the nature of 
the medicament is of utmost importance; 
man assimilates iron only if it is bivalent. 
To avoid the spontaneous oxidation of 
ferrous salts, it is necessary to combine 
them with the reducing power of ascorbic 
acid (vitamin C), so as to obtain a maxti- 
mal utilization coefficient.'47 All the sub- 
stances that contain iron in a_ masked 
nonionizable form are worthless. Such are 
chiefly the hematin and hemoglobin prepa: 
rations, so much in fashion formerly. The 
enzymatic porphyric iron is not available 
for the absorption. 

The necessarily high doses of iron that 
should be taken by mouth may cause signs 
of gastrointestinal irritation: vomiting, di- 
arrhea, or constipation, especially. The 
metal is to be given by preference only dur- 
ing or immediately after meals. The ad- 
ministration of iron per os, especially of 
ferrous salts, could be dangerous for young 
children, where it might provoke digestive 
and neurological disturbances. The litera- 
ture even mentions a specific syndrome of 
accidental ferrous sulfate poisoning of 
such children.’ It should be said that the 
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had 


sponsible for extensive necrotizing gastro- 


doses been excessive and were re- 
enteritis. 

In general, ferrous sulfate is the most 
active and deservedly the most used of all 
iron salts. Among all the preparations, it 
produces the fewest digestive troubles.*** 

During iron therapy, the sideremia is 
restored only long after the disappearance 
of the anemia. It is therefore important 
not only to give sufficient quantities of the 
but continue the treatment 


metal also to 


for weeks or even months *” 


after the ap- 
parent healing, so as to permit the consti- 
tution of adequate reserves. It happens 
that the oral iron medication does not give 
the expected amelioration because it is not 
absorbed in the digestive tract. This is an 
indication to use the intravenous way, that 
often permits a normal recovery of all the 
digestive functions. 

It has been explained before that ionized 
iron is not utilized in injections because 
of its high toxicity. The hypothesis has 
been put forward that the intoxication by 
these salts was a real poisoning, similar to 
In the mouse, how- 
ever, dimereaprol (British antilewisite) in- 


that of heavy metals. 


creases the toxicity of iron, even when the 
metal is taken by mouth.**8 
Other Antianemic Products 

Although other antianemic products can- 
not cure the iron-deficiency disease, their 
adjuvant role should not be neglected. 

The importance of the vitamins of the 
i group has already been evoked. I must 
add that the 


integration of iron in the porphyric cycle; 


nicotinamide intervenes in 
its use is to be recommended along with 
the other vitamins. 

The special place of ascorbic acid merits 
a particular mention; it is the physiological 
factor that reduces trivalent iron to ferrous 
ions. It must be included systematically in 
every iron therapy. 

HCl and pepsin are obviously indicated 
in case of anacidity. 

The influence of copper has been studied 
for manv_ 163,196,191,304,314, 
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$21,332,386 This metal, like iron, intervenes 
in the process of growth and of tissular 
seems capital 
321 


respiration. Its activity 
for the function of cytochrome oxidase. 

Rats or rabbits fed only cow's milk 
develop a hypochromic anemia that resists 


iron and responds only to copper (milk is 


very poor in this metal). At the same time, 


the animals become very weak. Bennets 
and Beck (cited by Cartwright *’) could 
show that this copper deficiency happens 
spontaneously in the Australian sheep as 
an enzootic ataxia. A similar affection has 
been described subsequently in many other 
parts of the world where the earth contains 
little copper; it may touch bovines, rats, 
dogs, hens, and pigs. The deficiency is 
responsible for demyelinization of periph- 
eral nerves and for an intense hypochromic 
anemia. On pigs, Cartwright et 
191 showed that this microcytic anemia is 
absolutely identical to that of sideropenia : 
the 
same; the serum iron level is lowered but 


Its hematological characteristics are 
the transferrinemia rises; the digestive iron 
absorption is reduced; the myelogram pre- 
sents the same alterations in both deficien- 
cies. There is only one distinctive symptom 

-the cupremia; it is diminished in copper 
deficiency and elevated in sideropenia. There 
is thus no doubt that the privation of cop- 
per paralyzes the metabolism of iron.'** 
Copper is necessary for the assimilation of 
iron by the digestive tract, for the removal 
of the tissue iron, and for its utilization by 
the bone marrow **” as well as for the for- 


mation of the red cell stroma.'** 


The infants 
may depend on a relative copper deficien- 
cy, 17-50, 147,148,314 The 
this privation is responsible for some thera- 


hypochromic anemia of 


misappreciation of 


peutic failures. Moore, for example (cited 
by Cartwright *°) describes the extended 
reticulocytosis following two weeks of iron 
therapy in children; but the subsequent 
addition of copper sulfate to the treatment 
produced a new reticulocytic crisis. 
Concerning adults, the copper question is 
much debated. 


more Most hematologists 
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think that the hypochromic microcytic ane- 
mia of adults responds conveniently to iron 
therapy alone. Heilmeyer'*? proceeded to 
more than 3000 blood copper estimations in 
cases of anemia and never saw an abnor- 
mally low level. Some other observers, 
nevertheless, told of anemias in adults that 
resisted iron and could be cured only with 
a supplement of copper.°°™?"* This even- 
tuality certainly is very rare. 

The action of cobalt will be discussed 
later. 

It should finally not be forgotten that 
the hemoglobin synthesis requires iron 
but proteins too! Fiessinger studied this 
particularly in famine edemas and created 
the notion of erythroplasmatic anemia, 
where the primordial deficiency was pro- 
tein. Whatever the importance of iron, it 
is but one of the constituents of the hemo- 
globin molecule; it could not suffice solely 
to repair an anomaly that may proceed 
from other privations. 

The prophylactic ingestion of iron is of 
particular importance on four special occa- 
sions : 

1. During pregnancy and lactation. 

2. In artificially nourished nurslings. 
While cow’s milk is richer in minerals than 
mother’s milk, the latter contains three 
times more iron. The infant’s needs in- 
crease with growth, as its stores tend to be 
exhausted; finally, a so-called “phyisologi- 
cal” anemia may supervene between the 
fourth and the sixth months, that is, before 
the weaning supplies the required supple- 
ment of iron. Iron therapy is the more 
opportune when birth is more premature, 
for in this case the stores have been incom- 
pletely accumulated and the serum may be 
abnormally low as early as birth.* 

3. During children’s growth period and 
chiefly at the moment of girls’ puberty. 

4. Blood donors are capable of giving 
harmlessly at most 2 or 2.5 liters of blood 
a year if they are male, 1.5 liters if they 


are female.*** They ought to receive sys- 
tematically a considerable supplement of 
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Note on the Serum Iron in 
Nonsideropenic Anemias 


In hemolytic anemias, the serum iron is 
increased. The experimental proof is fur- 
nished in phenylhydrazine  intoxications, 
where the rise of the sideremia begins after 
three to five hours. The same result is 
obtained with intravenous injections of dis- 
tilled water into rabbits. 

In pernicious anemia, elevation of the 
serum iron level proceeds completely from 
a lack of utilization of iron (the erythro- 
poiesis being greatly slackened) and from 
its excessive liberation by increased hemol- 
ysis. These disorders are responsible for 
tissular siderosis developing mainly in the 
spleen. A fall of the sideremia occurs very 
rapidly after the beginning of the antiper- 
nicious treatment, on the second or the 
third day, sometimes after 24 hours. This 
lowering is the earliest of all tests, proving 
the efficiency of the therapy. Before the 
establishment of the specific medication, 
the plasma transferrin level is low but the 
saturation coefficient extremely high; both 
tend to normal with the treatment. 

In aplastic anemias uncomplicated by 
infections, the sideremia usually is mod 
erately elevated; the catabolism of hemo- 
globin’ normal, but its synthesis, 
naught.*4% 

Even if they depend on an iron deficiency, 
hypochromic anemias may take various as- 
pects. Some of these will be reviewed in 
the next pages. 


Chlorosis 

True chlorosis is an iron-deficiency ane 
mia that, independently of all apparent 
exogenous causes, supervenes in young 
girls at puberty. The disease has been rare 
for 30 or 40 years, though it has not dis 
appeared. 

Signs and Symptoms.—They are present 
in every anemia: palpitations, effort dysp- 
nea, dizziness, ear tinglings, headaches, 
syncopal attacks, and increased fatigabil- 
ity, with the need of a prolonged sleep. 
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The psychical character of these patients 
is such that a confusion with hysteria is 
not rare. 

The pallor of the complexion is striking; 
it may be greenish in serious cases ( whence 
the name of the disease). An important 
increase of the stature often precedes the 
The 


may even stop completely. 


anemia. menstruations diminish and 


The systematic examination is negative, 
anemic heart murmurs. 
Gastric atony and ptosis are frequent. Two 


except for the 


particularities are striking: 

1. A tendency to edema, conferring a 
“pasty” aspect to seriously ill persons. 
Heilmeyer '** states that extreme cases may 
have not only anasarca but even cerebral 
edema with papillary stasis. 

2. A propensity to venous thrombosis. 

On the contrary, the signs of tissular 
sideropenia are curiously rare, 

The blood film is typical for a hypochro- 
mic anemia but not specific for chlorosis. 
Aside from current anomalies, such as ani- 
socytosis and poikilocytosis, there are wit- 
the 
regeneration: basophil granulations, normo- 


nesses of disturbance of 


erythroid 
blasts, and Howell-Jolly bodies. The num- 
ber of platelets is often increased. 

The serum iron is extremely low and 
never returns to normal before the repara- 
tion of the anemia. Iron surcharge curves 
per os show that the absorption of the 
metal is very reduced or even completely 
abolished. After iron therapy, the assimila- 


tion acquires, however, incredibly high pro- 


portions. There is consequently a trouble 
of the intestinal permeability to iron, cura- 
ble only with iron! 

like 


ovarian 


Pathogenesis.—Former authors 


Naegeli believed in causative 


insufficiency. This opinion is erroneous; 
the removal of both ovaries never provokes 
chlorosis, and the illness never is influenced 
by a corresponding hormonal treatment. 
The oligomenorrhea is not the cause but 
the consequence of the lack of iron. The 
privation directly influences the endocrine 
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glands but perhaps also the neurovegetative 
system. 

Sideropenia alone is responsible for the 
entire disease, which could be reproduced 
experimentally in mice and dogs. In these 
animals even the characteristic fatigue and 
adynamia appear as well as the absence of 
estrus. 

According to Heilmeyer,’? the quasispe 
cific genesis of chlorosis in young girls is 
explained by the concurrence of several 
causes: 

1. The mothers of these adolescent girls 
frequently suffer a hypochromic anemia; 
their children sufficient iron 


do not have 


stores from their birth on. 


2. Growth requires considerable 


amount of iron in all tissues. The curve 
of girls’ height increases rises sharply at 
the menarche, while it is flatter in boys; 
the iron still 


utilization is consequently 


more intense. 

3. Menarche provokes, with each bleed- 
ing period, a loss of between 25 and 100 
mg. of iron. These losses may contribute 
to rendering the balance of the metal nega- 
tive. 

4. The influence of the alimentation is 
not negligible. The needs, increased by the 
preceding factors, normally are compen- 
sated by food rich enough in vitamins and 
iron. For this reason chlorosis is less fre- 
quent in war time, when people’s aliments 
are richer in iron than usually (many vege- 
tables, unrefined bread). The alimentary 
exigencies are but incompletely satisfied in 
The estimation of 
the iron content of these patients’ food 


most cases of chlorosis. 


gives a mean figure of 5.5 mg. a day. This 
quantity suffices for a normal adult male 
but is inadequate for a girl at puberty. 

5. The present neurovegetative disorders 
(with or without typical neurosis) should 
not be neglected. They manifest themselves 
particularly in the digestive tract, where 
they cause gastric atony; they certainly 
inhibit the iron resorption. Their existence 
gives an easier explanation of the role of 


physical and psychical stresses, overexer- 
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tion, mental depression, and “sexual com- 
plexes” dear to ancient authors. 

Bickel entirely shared Heilmeyer’s opin- 
ion. 

In each particular case of chlorosis, the 
different factors have a variable impor- 
tance, One or more of them being primor- 
dial. 
finds 


of the disease 


Today the alimenta- 


The actual rarity 
several explanations. 
tion surely is better balanced for all ages 
and allows the establishment of convenient 
iron stores. Besides, the physical and psy- 
chical hygiene has been considerably bet- 
tered; it does not condemn young girls any 
more to a sedentary quasi cloistered life. 

Forms.—Many forms of chlorosis have 


been described: masked chlorosis (as we 
know it now), acute chlorosis of puberty, 
and tardy chlorosis healing imperfectly or 
not at all and evolving toward essential 
chloroanemia. 

Diagnosis.—The diagnosis is not always 
easy; it should eliminate all the other causes 
that may provoke a hypochromic anemia: 
tuberculosis, gastroduodenal ulcers, genital 
or other bleeding, rheumatoid arthritis, 
nephritis, ete. 

Treatment.—The real treatment ought to 
be prophylactic ! Once the disease exists, 
the patients receive a diet rich in vitamins 
and proteins but poor in residue so as not 
to the 


therapy will begin immediately and be con- 


exaggerate intestinal atony. [ron 
trolled by erythrocyte counts and sideremia 


determinations. 


Posthemorrhage Anemia 


In normal men, a bleeding of between 
300 and 800 cu. cm. produces a fall in 
serum iron that exceeds considerably the 
corresponding lowering of the hemoglobin 


level; iron is indeed immediately utilized 


by the bone marrow to repair the anemia. 
etween 24 and 48 hours later, the sidere- 
This 


augmentation does, however, not take place 


mia rises, for the stores are released. 


if the bleeding has been more copious; the 


In? 
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iron stores do not suffice any more to com 
pensate the losses. 

As in every sideropenic anemia, the blood 
copper level rises. 

The iron deposits will be very rapidly 
exhausted if the alimentation does not con- 
tain much of the metal. This will be re- 
alized in diets for digestive disorders and 
in certain populations (Scandinavians, for 
example ). 

The discovery of a hypochromic anemia 
the 
chronic bleeding; mostly digestive (ulcer or 


must incite immediate research of a 


ulcerations, tumors, hemorrhoids, ete.), tts 
site may be elsewhere: urinary or nasal, for 
example. In women, great attention 
ought to be paid to genital hemorrhages. 
The the 


duration and the abundance of menstrua- 


anamnesis may neglect neither 
tions nor the particular circumstances that 
accompanied pregnancies, abortions, celiy 
eries, and lactation, 

The this of 


will be double, restoring the iron balance at 


treatment of type anemia 


the same time as it stops the blood loss. 


Nutrional Anemias 
The 


three physiological circumstances : 


iron consummation is increased in 
during 
the growth of infants and young children, 
at the end of the rapid development that 
coincides with the menarche in girls, and 
after each menstruation. 

In nurslings, the sideropenic anemia oc 
curs especially between 4 months and 4 
These children often were fed with 
milk that little The 
anemia is the more frequent as birth was 
the of the 
stores happens only in the last months of 


fetal life. 


vears. 


cow's contains iron. 


more precocious; constitution 


Lato 7-6 found a normal sideremia in 
breast-fed infants but a lowered serum iron 
level in nurslings fed with cow’s milk. The 
sideropenic anemia is, however, only one 
of the aspects of iron deficiency in the 
young creature; the child’s growth is re 
tarded, and it is particularly predisposed 
to respiratory and digestive disturbances. 


102, Aug., 1958 


| 


TRON 


As related already, a copper deficiency may 
complicate the sideropenia. 

In adults, the anemias of iron privation 
are found nearly exclusively in women. 
Fullerton, Davidson, et al. (cited by Heil- 
meyer 47) made very extensive investiga- 
tions in the indigent population of Scotland. 
They discovered a frankly insufficient iron 
content of the The 
globin level and erythrocyte count of these 
Scottish women diminish regularly from 
20th to the 45th year; the severest anemias 


alimentation. hemo- 


are premenopausal, as the foods have not 
been able to compensate progressive men- 
strual blood losses. 

In males, such anemias are not found, 
unless in some pathological conditions. The 
current peptic ulcer diet for instance pro- 
cures only a few milligrams of iron per 
day, insufficient to compensate the evident 
or occult hemorrhages that accompany the 
affection. A supplement of iron should 
systematically be given to these patients. 

Septuagenarians or octogenarians may 
present a similar anemia, owing to an un- 
equilibrated alimentation complicated by 
absorption disorders. 


Sideropenic Anemias Proceeding 
from Digestive Disturbances 

gastrointestinal 

never could be responsible for an anemia 


Diseases of the tract 
if there was not a simultaneous iron me- 
tabolism alteration—bleeding, lactation, or 
infection, 

1. Agastric Anemias.—The agastric ane- 
mias have been intimately studied in ani- 
mals. In man they supervene rarely after 
gastroenterostomy— more frequently after 
gastrectomy.?!* Women, of 


course, are 


more exposed to it. The anemia has the 
same outlook as essential hypochromic ane- 
mia. It occurs usually a very long time 
after the operation, a latency of 10 years 
being no rarity; this duration is in fact 
necessary to deplete the iron stores. 

The cause of the poor iron resorption 
probably is triple; the anacidity inhibits 
the ionization of alimentary iron; the ac- 
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celeration of the transit hinders the absorp- 
tion; the diet is deficient in iron. 

The treatment consists of ionized ferrous 
salts and supplementary HCI. 


2. Anemia of Gastric Carcinoma. 


This 
is very frequent. It often has a macrocytic 
character (This again draws the attention 
on the importance of the stomach in the 
genesis of macrocytosis!). Its origin is 
more complex. The cancer by itself limits 
erythropoiesis (see below); besides, there 
is often a chronic blood loss and a pro- 
found alteration of the 
gastric mucosa. 


functions of the 
The aberrant iron metab- 
olism in malignant tumors explains why 
this anemia is refractory to iron therapy. 
even in very high doses. 

3. Anemias Associated with Diaphrag- 
matic Hernias.—Although the sideropenic 
etiology of these anemias leaves no doubt: 
their pathogenesis is not entirely under 
stood. They complicate nearly 20% of 
gastric hernias. The bleeding from passive 
mechanical congestion certainly plays an 
important role, the only responsible one, 
according to Mandart and Sonnet. Very 
probable, however, are associated disorders 
of the absorption. 

These anemias predominate in overweight 
women aged more than 30. The latent 
forms of the hernias really are numerous: 
they are detected only during careful radio- 
logical examinations (which are required 


in all obscure cases of anemia). The ane 


mia itself is not an indication for surgery : 


the affirmation is unanimous; the operation 
is indicated in seriously bleeding cases. It 
is necessary to institute a vigorous iron 
therapy and to watch the patient closely 
to avoid any relapse. 


Essential Hypochromic Anemia or 
Essential Chloroanemia 
This is an iron-deficiency disease, the 
fundamental of which is. still 
unknown, It touches nearly exclusively 
women of about 40 years. It is curable with 
iron but does not heal spontaneously; be- 


mechanism 
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sides, the metal procures only a = sympto- 
matic improvement. 

The anamnesis of these patients often 
mentions menorrhagia and/or multiple 
pregnancies. 

Signs and Symptoms. 
same as in every iron deficiency but par- 


They are the 


ticularly intense. Several complaints evoke 


Biermer’s disease: burning of the tongue, 
nausea, diarrhea, ticklings, and formica- 
tions of the hands. The Plummer-Vinson 
syndrome is frank. As in chlorosis, there 
is a tendency to edemas that, with the ane- 
mic heart murmurs, suggest too easily a 
cardiac decompensation. 

The blood film, identical in all hypo- 
chromic anemias, does not allow an etiolog- 
ical diagnosis. Monocytosis is not rare. 
The sideropenic symptoms are classical on 
skin, mucous nails, and 
In most cases there is anacidity that 
It disappears 


the membranes, 
hair. 
often resists to histamine. 
after treatment; 
quence but not the cause of the disease. 

The surcharge curves per os are flat- 
tened, demonstrating thus the trouble of 
the absorption. 

The spleen may be enlarged, without 
ever acquiring tumoral proportions. Men- 
strual anomalies are frequent. 


here, too, it 1s a conse- 


In Scandinavian countries, sideropenic 
dysphagia is twice as frequent as cancer 
of the esophagus. The Scandinavians eat 
only feeble quantities of meat and of vege- 
tables and are therefore often in a latent 
iron-deficiency state. 

Diagnosis —The diagnosis should discard 
all other possible causes of hypochromic 
anemia (chronic infections, malignant tu- 
The age of the 
and of 


mors, chronic bleeding). 
patient, the absence of 
megaloblastosis, and the 
liver therapy allows the exclusion of Bier- 


icterus 
inefficiency of 


mer’s anemia. 

The transformation of essential chloro- 
anemia into a pernicious one is perhaps not 
rare. The two affections are probably al- 
lied. Vannotti and Delachaux, like Heil- 
meyer, believe in the following evolution : 
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The absorption of iron is inhibited first; 
during the progress of the disease, Castle’s 
factor could become missing. In this case, 
the symptoms of pernicious anemia pre- 
dominate over these of the hypochromic 
one; the latter reappear during the healing 
of Biermer’s disease. 

Pathogenesis.—Several elements concur 
in the advent of the disease (Hallen): 

1. There is certainly a familial predis- 
position, that joins the hereditary character 
of pernicious anemia and gastric cancer. 
Some genealogical trees are particularly 
demonstrative. 

2. Sometimes the alimentary intake is 
insufficient; but there is always an altered 
intestinal absorption. 

3. The importance of gastric anacidity 
is discussed because badly elucidated. 
Lederer *"' suspects the absence of a special 
ferment that separates iron from foods in 
the stomach; in vivo it liberates the iron 
content of egg yolk, provided it is placed in 
an acid pH. Heilmeyer and von Mutius, 
on the contrary, cannot obtain a_ better 
ionization of alimentary iron with gastric 
juice than with a solution of commercial 
HCl and pepsin. Minot, Pohle, and Alstedt 
(cited by Heilmeyer '7) brought, however, 
a confirmation to Lederer’s opinion. They 
mixed normal gastric juice with foods rich 
in iron and administered the mixture to 
chloroanemic patients ; they obtained an im- 
provement. In Dominici’s experience, the 
disease can be cured by the intramuscular 
injections of neutralized gastric juice of 
normal persons or even of patients with 
Biermer’s disease. 
could, 
therefore, be the consequence of the altera- 
tion of a specialized enzyme, impeding thus 
the normal transformation of iron in the 
body. This could explain why the iron 
therapy is only symptomatic. 

More and Lederer 
estimated that the disease is extremely rare, 
if it ever exists. They published a series 
of cases where a careful inquest never 
failed to reveal a satisfactory explanation 


Essential hypochromic anemia 


recently, Lambin 
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for the iron deficiency. To the classical 
causes of occult bleeding, they join a rather 
important number of gastric hiatal hernias, 
the frequency of which they think under- 
rated. One may object to these authors that 
their remarks have no real relation with 
essential chloroanemia as it is unanimously 
defined. 

Treatment.—The only treatment known 
until now is iron; it is a substitution medi- 
cation. Great doses of it ought to be ad- 
ministered, amounting to five times the 
quantities given usually.1** It will often be 
necessary to begin treatment with intra- 
venous injections till there is at least par- 
tial recovery of the intestinal absorption. 
In every case, the therapy has to be con- 
tinued as long as the hemoglobin level does 
not reach 909% or, better, until the serum 
iron returns to normal. At this moment a 
maintenance dose should be continued. The 
treatment may be definitely interrupted only 
after menopause, when the iron loss is 
stopped and its balance, no longer negative. 

An essential hypochromic anemia of 
pregnancy has been described. It is entirely 
similar to the preceding, except that it heals 
spontaneously after delivery. It is beyond 
doubt that the great iron spoliation of 
pregnancy is the major factor in its genesis. 


The Anemias of Infection and 
Malignant Tumors 

These anemias belong to a special patho- 
genetic category, which Wintrobe et al. 
studied particularly.9%¢ 997 

They are subordinate to an infection or 
a neoplasm; there is neither bleeding nor 
exaggerated hemolysis (no jaundice, no 
hyperbilirubinemia, no elevation of urinary 
or fecal urobilinogen, except in septicemia 
or fulminating infections). The destruc- 
tion of erythrocytes may nevertheless be 
accelerated, as in leukemias, for instance. 
No iron is abnormally excreted. 

Infection and cancer are the most fre- 
quent causes of anemia—50% to 60%.*%" 
In man, other diseases may provoke an 
anemia of the same type, though their 
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nature is not really infectious. In rheu- 
matoid arthritis, for instance, the hemo- 
globin and serum iron levels are in inverse 
relation to the seriousness of the illness 
and the sedimentation rate.** 

Anemias of infection are generally not 
very grave. Their intensity depends on (a) 
the duration of the causal disease (they are 
rare before one month; on the other hand, 
they do not increase continuously but re- 
main stationary after some time); (/) the 
degree of the inflammation. 

The disorders of erythropoiesis in infec 
tions and malignancies are characterized 
by a cellular and pigmentary anemia, an 
alteration of the metabolism of iron and 
copper, and a disequilibrium of nitrogen 
balance. 

Cellular Anemia.—In the beginning of 
an infection, reticulocytosis is normal. It 
diminishes gradually and is followed by a 
reduction of the erythrocyte count. At a 
certain moment, however, this hypoplastic 
phase of the bone marrow gives place to 
an increase of the reticulocytic number that 
does not disappear any more (even if the 
patient does not improve) and that prevents 
the aggravation of the anemia.’ This 
revival of the bone marrow occurs when 
the hemoglobin level descends under a 
threshold value of 65% to 50% of normal. 

Pigmentary Anemia.—Reduction of the 
Hemoglobin Level: After injection of iron 
isotopes into normal men or animals, 24 
hours suffice for the production of 
“marked” red cells, the number of which 
increases during two or three weeks; 80% 
of the injected iron is utilized to this end.*%7 
In infectious anemia, the uptake is consid- 
erably diminished. It begins much later + 
and the degree of iron integration in the 
erythrocytes seems inversely proportional 
to the severity of the infection. 

The hindrance to the hemoglobin syn- 
thesis explains the increase in free proto- 
porphyrins in erythrocytes and urine (Type 
III, No. 9). If this increase attains its 
maximum with the acme of the anemia, the 
free protoporphyrin disappears only long 
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after the healing of the anemia. Its eleva- 
tion is related to the duration of the infec- 


It 


means that the protoporphyrin synthesis is 


tion—less to the degree of the anemia. 


normal but that its transformation in hemo- 
globin is slackened. As in sideropenic ane- 
mias, the reaction 
Fe+ protoporphyrin — > heme 
is greatly delayed and leaves an excess of 
the porphyrin reagent in the red cells.*** 
The anemia is of a normocytic normo- 
chromic or moderately hypochromic type. 
Iron Metabolism—The modifications of 
iron metabolism are profound. Sideremia 
is constantly lowered during inflammations, 


It 


returns to normal only after complete re- 


in direct proportion to hyperpyrexia. 


covery and when the anemia has completely 
vanished. Vannotti Delachaux fol- 
lowed this in pulmonary tuberculosis. They 
found that 
against the respiratory infection had a very 


and 


cases with a poor defense 


low sideremia; the serum iron level was 
but little lowered in chronic forms of the 
disease. Parella and Rescigno confirm 


these results but do not find a statistical 
correlation between the activity of the tu- 
berculous process and the fall of serum 
iron. 

During infections, the reticuloendothelial 
system proliferates considerably. At the 
same time, it attracts avidly the circulating 
The metal accumulates thus within 
tissue, where it may become micro- 


iron. 
this 
scopically visible (liver, spleen, bone mar- 
row, and lymph nodes). The 
principally responsible for this embezzle- 


liver is 
ment; in chronic inflammations, the propor- 
tions of iron in blood and hepatic tissue 
are inversely correlated. 

This forestalling takes place to the preju- 
dice of erythropoiesis. Its exact signifi- 
It is a part of the 
defense mechanisms that the reticuloendo- 


cance is not yet clear. 


thelial system opposes to inflammation and 
for which iron seems indispensable. Hettche 
(cited by Vannotti *®°) obtained, indeed, a 
longer survival if animals, inoculated with 
diphtheria, received 


supplementary iron; 
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their general status improved and the in- 
fection became less severe. 

After the healing of inflammation, the 
stored iron is put at the disposal of the 
bone marrow. At this moment, the serum 
iron level may rise transitorily above nor- 
mal. This is the case in dogs after the 
closing of Staphylococcus abscesses. 

Todt narrow correlation 
between sideremia, temperature, and_ sedi- 
mentation rate 


could show a 
even malaria 
(notwithstanding the exaggerated hemol- 
ysis in this illness). 


in man, 


Twenty-four hours after the injection of 
typhoid vaccine in normal subjects, the 
serum iron its level to 
normal after one day. If the inflammation 
is maintained for a longer time, the hypo- 


decreases; rises 


sideremia persists. Anemia, however, does 
not supervene before long and only if the 
inflammation is sufficiently severe during a 
sufficiently long time. In dogs bearing 
staphylococcic abscesses, the fall of serum 
iron also precedes anemia by a long time. 

Not only do septic inflammations produce 
a decrease of circulating iron, but also ex- 
perimental sterile turpentine abscesses, in 
jections of histamine, epinephrine, horse’: 
serum, corticotropin, and cortical extracts. 
If the system 
has been blocked previously with colloidal 
thorium dioxide, all these substances have 
the 


this demonstrates that the reticuloendothe 


animals’ reticuloendothelial 


no more effects on iron metabolism: 
lial tissue is the common executor of these 
effects. The explanation of these phenom 
ena is difficult. 
ated with a fall of serum iron. Feldthusen 


Stress is certainly associ 


followed patients during their stay in dif- 
ferent surgical wards. Every major opera- 
tion consistently lowered the sideremia, and 
its restoration required at most 12 days. 
If the operation was a minor one, the iron 
concentration suffered nearly no alteration. 
Other stresses, too, provoke a lowering of 
sideremia—the acute phase of myocardial 
infarction, for instance, where the persist- 
ence of a low value is of bad omen.?®! 
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Hyposideremia also occurs in_ traumatic 

It has been stated that adrenal hormones 
play an important role in this type of hypo- 
sideremia. In their operated-on patients, 
Feldthusen et al. discovered an eosinopenic 
reaction simultaneous with the fall of serum 
iron; the day following the intervention, 
the excretion of 17-ketosteroids was less- 
ened but that of 1l-oxysteroids was in- 
creased. There is nevertheless an objection : 
Addison patients, too, have a stress hypo- 
ferriemia!?° The reticuloendothelial ac- 
tivity might thus partially be determined 
by the adrenals. It was tempting to postu- 
late that inflammation, acting like a stress, 
excites the adrenals and, through them, 
stimulates the reticuloendothelial tissue that 
captates iron from the serum. However, 
appealing this theory may seem, there are 
several serious objections : 

(a) In man, corticotropin and corticoid 
hormones do not invariably produce a fall 
of serum iron, 

(b) Experiences with rats could not 
prove a clear relation between adrenals and 
sideremia. Feldthusen could not show a 
correlation between phenomena depending 
directly on the suprarenal cortex (eosino- 
penia, for example) and the fall of serum 
iron. One could not support the regulation 
of all reticuloendothelial activities by the 
adrenals. 

(c) Nothing that 
glands have an exaggerated function in 
chronic infections; no argument exists to 
demonstrate that a modification of their 
secretions alters the iron metabolism in an 


substantiates those 


exclusive way. 

Certain other factors partake definitely 
of the fall of the sideremia. The oral iron- 
tolerance curves are very flat in chronic 
infections, owing either to a diminution of 
digestive absorption or to an accelerated 
departure of iron from the plasma or even 
to both these possibilities. 

1. The digestive iron absorption surely 
Wintrobe *** administered 

to rats; while normal 


is slackened. 
radioactive 


iron 
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animals take up 22% of it, rats bearing 
staphylococcic or turpentine abscesses ab- 
sorb less. During the growth period of 
young animals, the total iron of the body 
increases in a slower way if they suffer 
from a chronic infection. 

Schafer *® tried the balance technique in 
infected children and concluded an aug- 
mented resorption. One should object that 
balance calculations are very delicate and 
frequently tainted with errors. 

2. During chronic inflammations, an in- 
travenous iron injection produces a maxi- 
mal hypersideremia after five minutes, i. e., 
as normally. The level falls, however, to 
its initial low value after 3 to 5 hours, the 
normal duration of this hypersideremia 
being between 8 and 12 hours. This cap- 
ture of iron from the plasma is so intense 
that it perseveres even after intravenous 
injections of colossal quantities of colloidal 
iron saccharate.*** 

Inflammation has accordingly the power 
of reducing both the digestive absorption 
of iron and its persistence in the circula- 
tion. 

The transferrin concentration falls, too, 
but less than the sideremia, so that the sat- 
uration coefficient diminishes. The 
lowering of both total iron-binding capacity 


also 


and serum iron results from two independ- 
ent processes: 

(a) The intravenous injection of sidero- 
philin to two chronically infected patients 
raises the transferrin level to normal but 
is unable to modify sideremia.*** 

(b) The injection of typhoid vaccine 
lowers serum iron but does not alter trans- 
ferrin concentration. In experimental in- 
fections, hyposideremia always precedes the 
reduction of the siderophilin level. 
correlation between the 
gravity of the anemia, the degree of hypo- 
sideremia, and the reduction of the serum 


There is no 


iron-binding capacity. 

Cohn (cited by Cartwright *°7) discovered 
abnormal liver protein that may attract the 
transferrin iron. A functional or ponderal 
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increase of this protein has not been de- 
scribed until now in inflammation. 
The blood level of copper rises; 


comes normal again at the same time as the 


it be- 


disappearance of the anemia and_ before 
the restoration of the sideremia. This hy- 
percupremia occurs before the establishment 
of the anemia. Its signification, as well as 
the origin of the copper excess and its role 
in the infection, is unknown till now. 

Protein metabolism is perturbed. Every 
infection elevates the urinary excretion and 
renders the nitrogen balance negative. This 
process is nevertheless self-limited; when 
the nitrogen losses have been excessive, they 
abate and finally the balance becomes posi- 
tive again. 

Infected keep, however, the 
capacity of synthetizing their proteins, pro- 


patients 


vided that an adequate amount of raw 
materials is furnished by the foods and ab- 
sorbed in the digestive tract. Parenteral 
supplements of proteins are, on the other 
hand, not the 
infection.**? Pigs may develop anemia when 
they do 
present neither hyposideremia nor hyper- 


able to correct anemia of 


given a diet deficient in proteins ; 


cupremia nor an increase in free erythrocyte 
protoporphyrin. 

The disturbances of nitrogen metabolism 
are nevertheless so important that a protein 
alteration almost surely partakes of the 
anemia, even if this participation could not 
yet be frankly demonstrated. 

In malignant tumors, the phenomena are 
similar to those of infection; the cancers 
are responsible for an identical profound 
The di- 


gestive absorption of iron diminishes; the 


perturbation of iron metabolism. 


metal leaves the blood stream for the reticu- 
loendothelial system with abnormal speed ; 
the transferrin level falls, as well as its 
saturation coefficient. Hemoglobin synthesis 
is impeded by a slackening of the iron-pro- 
toporphyrin combination and by a difficulty 
in globin elaboration. for occult 
bleeding complications, these tumor anemias 
Their 


appearance may be a compensation for other 


Except 


never reach a dangerous degree. 
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highly active processes, such as defense 
mechanisms, the importance of which primes 
the erythropoietic necessities. 

Treatment.—The considerable augmenta- 
tion of tissular metabolism requires of 
course an intense enzymatic activity and 
thus probably a supplement of iron. With 
iron therapy, Vannotti and Delachaux be- 
lieve they can ameliorate the general status 
of their patients and even the causative in- 
fection. 

Wintrobe’s group has a completely oppo- 
site opinion; great quantities of iron ad 
ministered to their patients did not have 
effect. did 
not see, on the hemoglobin level or the 


any beneficial Totterman also 
erythrocyte number, any intluence of im 
portant doses of intravenous iron, amount 
1.342 The 


behavior of iron during infections explains 
the failure of this kind of treatment. 


ing to even mg. abnormal 


The only valuable medication is that which 
suppresses the consequences of inflamma- 
tion; corticotropin and cortisone may do 
so. Their favorable effects, not only in 
infections but also in other inflammations, 
rheumatoid arthritis, 
sufficiently described. The anemia by itself, 


such as have been 
however, does not justify their use! 

Liver extracts, copper, iron ascorbate, and 
ascorbic acid are devoid of any influence 
on the erythrocyte perturbation.®” 
Recently, several authors stressed the 
value of cobalt in the treatment of anemia, 
even when of infectious origin.$1-99:105157, 
180,183,202,298,299,377,381,391,39 Tt js independ- 
ent of the action of cyanocobalamin cobalt. 
Pitini and Messina (cited by Hendrych '°*) 
established the rise in hemoglobin after the 
administration of cobalt in 1899. Waltner 
and Waltner first used this property in 
practical medicine. 

The metal announces its effects with a 
reticulocytic crisis. Its use may lead to an 
experimental polycythemia. 
Kleinberg et al., it 


According to 
the 


powerful erythropoietic that we dispose of. 


represents most 


In bled rabbits, its use allows the regenera- 
tion of the lost red cells in half the time 
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necessary to control animals; the first lot 
is already polycythemic, while the second 
only arrives at recovery. Cobalt also im- 
pedes the development of benzol anemia 
in laboratory animals. 

During cobalt treatment, the bone marrow 
forms great polylobulated cells that Klein- 
berg interpretes as erythropoietic megacary- 
ocytes. Weissbecker confirms this picture. 

In herbivorous animals, a deficiency in 
cobalt provokes a disease first described in 
New Zealand and called “bush sickness,” 
“coast disease,” or “enzootic marasmus.” 
Its main symptoms are severe anemia, iden- 
tical to sideropenic anemia, and a progres- 
sive emaciation. 

Man’s daily requirements could amount 
to 30 

Numerous experiences confirmed the re- 
sults of cobalt therapy in normal animals 
as well as in infections. The administration 
of cobalt constantly lowers the serum iron 
level 7% but raises the hemoglobin concen- 
tration, and (after a reticulocytosis about 
the sixth day) the erythrocyte number even- 
tually reaches that of polyglobulism. These 
figures are transitory and cease two to three 
weeks after the suppression of the medica- 
tion, 

Without a sufficient amount of iron and 
copper, the metal is powerless.?°*:4# 

Identical results are obtained in man, On 
the fifth day the number of the red cor- 
puscules has already increased.**! treat- 
ment of four weeks’ duration may produce 
a daily elevation of 100,000 or 200,000 
erythrocytes per cubic millimeter and of 
3% to 5% hemoglobin, thus ending with 
real polyglobulism. There is no change in 
the leukocyte count or formula. Serum iron 
levels are constantly lowered. After cessa- 
tion of the treatment, all these values come 
back to normal. 
renal diseases 
regresses in a series of Gardner’s cases. 


The anemia of chronic 

The mechanism of action of the metal is 
imperfectly understood. Griffith et al. found 
they could prevent every effect of cobalt 
by simultaneous administration of sulfhy- 
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dryl-containing amino acids (choline, meth 
ionine cystine, and cysteine). They 
postulate that cobalt blocks the intracellular 
sulfhydryl groups and thus inhibits the 
cellular oxidoreduction. The tissular anoxia 
that results should stimulate the erythro- 
poiesis in the bone marrow. Ascorbic acid, 
too, impedes the action of cobalt.2°%*"! 

In practice, there is a contraindication to 
use of the product in hepatic or biliary dis 
orders (the metal being excreted by the 
liver), as well as in severe renal disorders. 

Waltner and Waltner, Kato, Wintrobe et 
al., and Gardner give cobaltous chloride or 
sulfate in amounts of 20 to 100 mg. a day. 


The medicament may produce anorexia, 


nausea, and vomiting, but the secondary 


effects are suppressed by enclosing the drug 
in glutenized capsules. 
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This section, which has as its primary purpose a review of the contributions of medical 
investigators and observers of the past to the present-day concepts of disease, is under the 
special editorship of Dr. Arthur Bloomfield, 2398 Sacramento St., San Francisco 15. 
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gives further detail of what it is hoped to accomplish in these articles. 


Contributions or 


comments for this section may be sent directly to Dr. Bloomfield, or to the Chief Editor for 
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A Bibliography of Internal Medicine 


Auricular Fibrillation 


ARTHUR L. BLOOMFIELD, M.D., San Francisco 


The story of the development of knowl- 
edge of auricular fibrillation, one of the most 
frequent and cardiac 
arrhythmias, can be traced in interesting 
fashion through the various editions of Sir 


important of the 


Thomas Lewis’ great treatise (The Mech- 
anism of the Heart Beat, London, Shaw 
and 1911; The Mechanism 
Graphic Registration of the Heart Beat, 
London, Shaw and Sons, 1920, and Ed. 3, 
1925). The older German point of view is 
set forth in Wenckebach’s monograph ( Die 
unregelmassige Herztatigkeit und __ ihre 
klinische Bedeutung, Wilhelm 
Engelmann, 1914) and the subject up to 
1924 is thoroughly reviewed by W. E. 
Garrey (Auricular Fibrillation, Physiol. Rev. 
4:215, 1924). An authoritative modern dis- 
cussion is to be found in P. D. White's text- 
book (Heart New York, The 
Macmillan Company, Ed. 4, 1951). All 
comprehensive 


Sons, and 


] SIC, 


Disease, 


these monographs contain 
bibliographies. 
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Effect of digitalis in 
References 8, 9 
Electrocardiogram 
Reference 7 
Experimental 
Reference 6 
General 
Reference 1 
Inspection of auricles in 
Reference 13 
Pathology 
Reference 3 
Physiology 


fibrillation 


References 2, 4, 
Quinidine in 
Reference 11 
1. Adams, R. Cases of Diseases of the 

Heart Accompanied with Pathological 

Observations, Dublin Hosp. Rep. 4:353, 

1827. 

Adams was one of the first to describe 
clearly the clinical features of auricular 
fibrillation and definitely to relate it to mitral 
stenosis. “The more decided symptoms of 
this affection are to be found in the peculiar 
irregularity and want of correspondence in 
the pulse, as felt at the wrist and examined 
simultaneously at the heart; the latter often 
beats so violently against the sides of the 
thorax as to shake the patient in his bed, 
while at the same time the arterial pulse 
is small, weak, and irregular, this ir 
regularity, ete. are not the only cir- 
cumstances worthy of our attention, but the 
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pathognomonic sign will be found in this, 
that the heart will sometimes give two, three, 
or even four beats in succession, which are 
not perceptible to the hand examining the 
pulse in the arteries.””. And in another case: 
“| found... the action of the heart was 
rapid, strong and irregular, while the pulse 
at the wrist was weak and thready, and al- 
though its beat the part 
synchronous with that of the heart there 
were often two, three or even four pulsa- 
tions of the heart at a moment when all 


was for most 


pulsation was suspended in the arteries and 
could not be felt by the finger placed ac 
curately over the radial artery: the pulse 
counted here ranged at the rate of about 
120 per minute and the beat of the heart, 
during the same time, exceeded by ten, 
twelve or fifteen, that number. 
seen the pulsations in the jugular veins more 


| have never 


evident than in this case, and I ascertained 
that their beats corresponded accurately with 
every pulse of the heart, even with those 
felt 
Having seen such an exact combination of 
this 


which were not in the arteries. 


symptoms as in many cases which 


terminated fatally, and ascertained by an 
that their 
was to be found in the narrowing of the 


examination after death source 
aperture between the left auricle and ven- 
tricle, | have little doubt as to the nature of 
the cases.” Thus Adams anticipated by 75 
years the “ventricular pulse” of Mackenzie 
(Ref. 4) and also clearly recognized the 
association of totally irregular heart action 
with mitral stenosis. Others, even much 
later, were less precise and for the most part 
associated palpitation and rapid irregular 
pulse with nervousness. 

Bertin (Bertin, R. J.: Traité des maladies 
du coeur et des gTos vaisseaux, | 


1824), a 


aris, J. B. 
the 


pathologists, 


Dailliere, member of great 


French school of clinician 


stresses the anatomical changes. However, 
he says of valvular lesions that “the pulse, 
small, hard, unequal, irregular, intermittent, 
contrasts in its lack of force with the beat- 
ing, often very energetic, of the heart; it is 
less irregular when the disease affects the 
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valves of the right side than when it affects 
the left | p. 228 |.” 

Hope ( Hope, J.: A Treatise on the Dis 
eases of the Heart and Great Vessels, 
London, William Kidd, 1832), in his im- 
portant treatise, lists irregularities of the 
pulse under the general heading of “palpita- 
tion, particularly nervous,” but in the section 
on mitral diseases he says “The pulse 
may small, weak, 
intermittent, irregular, and unequal, . . . the 
character of the pulse just described is most 
marked in contraction of the mitral valve; 


in valvular disease be 


and if its contraction be great, they are all 
invariably present; for, as in this case, if 
the left ventricle is not freely supplied with 
blood it is not stimulated to contract to the 
natural intervals with suitable energy [p. 
$31}.” 

In Stokes’ treatise (Stokes, W.: The Dis- 
eases of the Heart and the Aorta, Dublin, 
Hodges and Smith, 1854) there is no organ- 
ized discussion of the arrhythmias. How- 
ever, with reference to mitral disease, Stokes 
says “And with respect to irregularity, ex- 
perience shows that this condition is more 
intimately connected with lesions of the 
muscles than of the valves of the heart |p. 
175].” this differed 
most contemporary observers. 


respect he from 


Flint, the great American clinician, also 


is noncommittal (Flint, A.: Practical 


Treatise on the Diagnosis, Pathology and 
Treatment of Diseases of the Heart, Phila- 
delphia, Blanchard and Lea, 1859). “Weak- 


ness, smallness and irregularity, as well as 


intermittency and even irregularity, it is to 
be born in mind, are not distinctive of mitral 
or other valvular lesions. All these characters 
of the pulse may occur in cases of enlarge- 
ment or fatty degeneration uncomplicated 
with lesions of All 
may occur, moreover, in merely functional 
disorders of the heart [p. 137].” 

Fifteen years later Walshe (Walshe, W. 
H.: A Practical Treatise on the Diseases of 
the Heart London, 
Smith, Elder and Co., 1873) adds little. “A 


heart beating, now fifty, now one hundred 


the valves or orifices. 


and Great Vessels, 
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and eighty or more times a minute, now 
with excessive force, the next moment with 
that the 


catches the impulse, cannot fail to become 


such feebleness hand scarcely 


more or less clogged and obstructed in- 
ternally [p. 179].” 


vance in trying to explain the disturbances 


Walshe makes an ad- 


in terms of physiology, but the time was not 
yet “The 
sphygmogram of the radial pulse translated 


ripe for a valid correlation. 
all this in variations of verticalness of the 
line of ascent in different waves, in poly- 
crotism of the line of descent varied with 
179].” 

Balfour (Balfour, G. W.: 
tures on Diseases of the Heart and Aorta, 
A. Churchill, Ltd., 1882) con- 


have 


dicrotism ete., ete. |p. 
Clinical Lec- 
London, J. 
curs with the earlier opinions. “I 
already mentioned to you that extremely 
irregular action is almost pathognomonic of 
p.- 137 


there is a tracing of the radial pulse which 


mitral stenosis [p. 256],” and on 
undoubtedly indicates fibrillating auricles. 


like the 


others, regards as “neurotic” or “hysterical.” 


Most arrhythmias, however, he, 


Finally, in Osler’s first edition (Osler, 
W.: The Principles and Practice of Medi- 
cine, New York, D. Appleton and Company, 
1892) there is little on the question. Under 
mitral stenosis all we find is the following 
sentence: “Failure of compensation brings 
in its train the group of symptoms which 
have been discussed under mitral insuff- 
ciency: rapid irregular action of the heart... 
|p. 618].” But for the 
turbances in rate and rhythm are dealt with 
under the heading of “Neuroses of the 


Heart.” 


most part dis- 


In a purely descriptive list one 
finds “(5) Delirium cordis, in which . . . the 
heart's action is wholly irregular [p. 651].” 
These statements remain unchanged in the 
second (1893), fourth (1901), and fifth 
(1903 editions. In the sixth (1905) edition, 
however, Osler has acquired some acquaint- 
ance with the work of Mackenzie, Wencke- 
bach, and others, and so partial and complete 
heart block are mentioned. However, deli- 
rium cordis is now stated to be the result 
of irregularly recurring extrasystoles. This 
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statement is preserved in the seventh edition 
(1909), and it is not until the eighth edition, 
in 1912, that Fibrillation of the 


heart (Cardiac flutter, Nodal rhythm, Pulsus 


the term “ 
irregularis perpetuus appears. 

All this illustrates very well the lag be- 
tween scientific advance and general recogni- 
tion in the textbooks. 

2. Marey, E. J. I’hysiologie médicale de 
la circulation du Adrien 

Delahaye, 1863. 


sang, Paris, 

“It has seemed to us that a systematic 
application of physiology to medicine is 
possible today, thanks to the labors of 
modern physiologists, and we have tried, 
with reference to one function, the circula- 
tion of the blood, to show what light physio- 
logical notions can throw on the phenomena 
of disease.” This, the opening paragraph of 
Marey’s book, written in 1863, shows how 
the clinicians (Ref. 1) failed to note or to 
learn for the next 50 years the important 
discoveries made with the sphygmomanom- 
eter. Marey’s monumental volume of nearly 
600 pages, filled with beautiful tracings, be- 
ginning with one which shows clearly the 
time relations of auricular and ventricular 
beating, touches on every aspect of the 
circulation in health in disease. He 
recognizes the tendency to totally irregular 
pulse in mitral disease and presents a tracing 
(Fig. 200, p. 525) which is obviously that 
of auricular fibrillation. 


and 


In Germany, too, 
at about this time a tremendous amount of 
work was done with the sphygmomanometer, 
but again, while pulse tracings obviously 
from of auricular fibrillation were 
shown, the writers had not the slightest idea 
what of of mechanism 
existed (Sommerbrodt, J.: Uber Allorhyth- 
mie und Arhythmie des Herzens und deren 
Ursachen, Deutsches Arch. klin. Med. 19: 
392, 1877), and while I’. Riegel (Uber den 
normalen und pathologischen Venenpuls, 
Deutsches Arch. klin. Med. 31:1, 1882) pre- 
sented beautiful curves of the venous pulsa- 
tions in the neck in addition to arterial pulse 


cases 


sort disturbance 


curves, his article contains no report of any- 
thing resembling auricular fibrillation. 
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3. Radasewsky, M. Uber die Muskeler- 
krankungen der Vorhdfe des Herzens, 
Ztschr, klin. Med. 27:381, 1895. 


As doctors did later with Cushney’s ob- 
servations (Ref. 6), so too they overlooked 
the hints which might have been gleaned 
from  Radasewsky’s anatomical — work. 
Radasewsky made a careful correlation be- 
tween the clinical condition and the histology 
of the auricles at autopsy. He concludes, 
“the marked irregularity of the heart often 
observed in the presence of chromic myo- 
carditis may be caused by disease of the 
auricles and not by changes in_ the 


ventricles.” 


4. Mackenzie, J. The Study of the l’ulse, 
Arterial, Venous, and Hepatic and of the 
Movements of the Heart, Edinburgh and 


London, Young J. Pentland, 1902. 


Mackenzie, that indefatigable exponent of 
the sphygmograph, in this important book 
first related paralysis of the auricles to the 
ventricular form of venous pulse. However, 
he speaks of a gradual waning of the 
auricular pulse waves during cardiac failure 
and a gradual return during improvement. 
Also, interestingly enough, he does not men- 
tion mitral disease especially or irregularity 
at all.* He had at this time, therefore, the 
simple concept that greatly dilated auricles 
might become “paralyzed” at any time, re- 
gardless of rate or rhythm of the heart, with 
return to normal auricular beating at any 
time that dilation was lessened. But a few 
years later Mackenzie (The Inception of 
the Rhythm of the Heart by the Ventricle, 
Brit. M. J. 1:529, 1904) states positively 
with reference to cases with totally irregular 
rapid pulse: “As a result of a study of a 
large number of cases where a jugular pulse 
was present | have been able to establish the 
fact that the cause of the irregularity is due 

* 1 have searched in vain for verification of Sir 
Thomas Lewis’ statement (The Mechanism of 
the Heart Beat, London, Shaw and Sons, 1911): 
“In the work referred to this writer first demon- 
strated their frequent association [gross irregu- 
larity and the ventricular venous pulse] and 
ascribed them both to a single underlying condi- 
tion, namely paralysis of the auricle [p. 195].” 
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to the rhythm of the heart proceeding from 
the ventricles, and not, as normally, from 
the great veins as they debouch into the 
auricles.” Not only this but where there 
was no auricular wave Mackenzie inferred 
that in certain cases the auricle and ventricle 
were beating simultaneously. He supports 
his thesis by argument from numerous 
arterial and venous tracings and not at this 
time by autopsy findings of hypertrophied 
auricles, which later made him believe that 
the auricles could not be paralyzed. Mac- 
kenzie shows his keen clinical sense, how- 
ever, when from observation of the onset of 
fibrillation he says, “These symptoms which 
follow definitely the beginning of an attack 
of continuous irregularity are those we meet 
with in advanced cases, and it is for that 
reason | suggest that it is the irregularity 
that is the cause of the inefficient heart action 
and not the dilatation that causes the ir- 
regularity.” Still later (The 
Interpretation of the Pulsations in the 
Jugular Veins, Am. J. M. Se. 134:12, 1907) 
states, “One conclusion | have come to, and 
it is this, that when the ventricular venous 


Mackenzie 


pulse is present the heart’s contraction pro- 
ceeds no longer from the normal place . 
but probably from the fibers joining auricle 
and ventricle.” 

Finally Mackenzie (Abnormal Inception 
of the Cardiac Rhythm, Quart. J. Med. 1: 
39, 1907-1908) formulated his views on the 
disturbed mechanism of totally irregular 
pulse. “The proposition I wish to present 
is that in these cases the normal sequence of 
the heart’s contraction no longer prevails, 
that the ventricles alone may contract, or 
that the auricles and ventricles contract 
simultaneously. . . . I suggest that the 
stimulus for contraction arises no longer 
from the normal place e. g. from the 
sinus node . . . but at the a-v node (Knoten) 
described by Aschoff and Tawara situated 
at the auriculo-ventricular junction.” The 
argument was that all evidence (sphygmo- 
graphic) of activity of the auricle was 
absent; it was therefore presumably para- 
lyzed. In some cases the auricles observed 
at autopsy were hypertrophied and _there- 
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fore could not be paralyzed. Simultaneous 
beating of auricle and ventricle with impulse 
arising in the A-V node (nodal rhythm}, 
Mackenzie therefore thought, must be the 
explanation, the auricular beat being con 
cealed by the ventricular contraction in the 
sphygmogram. All this was the reasoning 
of a keen but stubborn physician equipped 
with inadequate methods, since the mech- 
anism of auricular fibrillation was promptly 
elucidated by the electrocardiograph. Mac 
kenzie, however, was aware by this time 
that totally irregular pulse could oceur not 
only with mitral disease but in the elderly 
with senile or arteriosclerotic changes. 

5. Hering, H. E. Analyse des Pulsus ir 
regularis perpetuus, Prag. med. Wehnschr. 
38:377, 1903. 

While 
held the 
countries, a mass of work was being done 


4+) 


Mackenzie's opinions (Kef. 


spotlight in 
in Germany and France on the cardiac ir- 
regularities. Hering first concluded that the 
totally irregular pulse which persisted for 
an indefinite period was a specific arrhythmia 
He 
He 


felt that this disturbance not only was long 


to be distinguished from all others. 
named it pulsus irregularis perpetuus. 


lasting but was the same whether the heart 
that it was not affected 
that it 


beat fast or slow; 


by breathing; occurred with valve 
lesions, coronary sclerosis, and myocardial 
disease, and that therefore it was of cardiac 
and not of neurogenic origin. Hering later 
analyzed the problem at length (Uber den 
Pulsus irregularis perpetuus, Deutsches 
Arch. klin. Med. 94:185, 1908), but it was 
becoming obvious that no further knowledge 
was to be gained from sphygmomanometry 
that 


first 


alone. It was only later transient 


auricular fibrillation was recognized 


(Ref. 10). 

6, Cushny, A. R., and Edmunds, C. W. 
Paroxysmal Irregularity of the Heart and 
\uricular Fibrillation, Am. J. M. Se. 133: 
65, 1907. 


for 


Cushny, the pharmacologist, had 


years, in cooperation with George Dock, 
been studying the physiology of irregulari- 
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ties of the pulse. In an 


(Cushny, A. R.: 
Pulse 


early paper 
On the Interpretation of 
Tracings, J. Exper. Med. 4:327, 
1899) he says: “A few words may be added 
in regard to the extreme irregularity of the 
heart known clinically as delirium cordis. . . . 
The clinical sphygmogram in these cases 
resembles exactly that obtained from dogs 
when the auricle is undergoing fibrillary 
contractions, which may be continued for a 
long time without proving fatal. I do not 
wish to assert that the clinical delirium cordis 
is identical with the physiological delirium 
auriculae, but the resemblance is certainly 
striking. The fibrillary contraction of the 
auricle may be induced by stimulating it by 
means of rapid induction shocks and pos 
sibly by other forms of stimulation.” But in 
spite of this hint clinicians seemed to pay no 
attention of auricular 
fibrillation being the explanation of the rapid 


to the possibility 


In a 
paper eight vears later, Cushny was still 


totally irregular pulse of patients.+ 
hammering away. He observed a_ patient 
with paroxysms of total irregularity and 
analyzed the arterial pulse tracings. Apropos 
of nodal rhythm, 
Cushny says “In our tracings then, there ts 


Mackenzie’s views on 
nothing to suggest that the ventricle origi 
nated the | the 


ventricle | seems rather to have merely re 


rhythm anywhere 
sponded to the impulses which it received 
Not 


each 


at irregular intervals from the auricle. 


infrequently the impulses followed 
other so rapidly that the ventricle could not 
dilate sufficiently in the interval to permit 
the blood 


Cushny again compares this rhythm with 


entrance of from the auricle.” 
auricular fibrillation in dogs produced in 
the laboratory by induction shocks, over 
dosage with digitalis, and other means, “The 
suggestion is made that in the patient de 
scribed and in other cases of paroxysmal 
arrhythmia the condition is due to auricular 
of the 


But American and [english students 


fibrillation from inhibition vagus 


centre.” 


+ The actual clinical case history of Cushny’s 


patient is given by M. Block (The Earliest Correla- 
tion of Clinical and Experimental Auricular Fibril- 
lation, Am. Heart J. 18:684, 1939), 
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were so dominated by Mackenzie's views 
that it was not until this second paper ap- 
peared that they began to consider the posst- 
bility of auricular fibrillation being the 
cause of irregular rapid pulse. 

H. E. 


des 


7. Hering, Das Elektrocardio- 
gramm Irregularis — perpetuus, 
Deutsches Arch, klin. Med. 94:205, 1908. 
Hering seems to have been the first, in 

this brief article, to report on electrocardio- 

grams of patients with totally irregular 
pulse. “It turned 
out that one could see in the electrocardio- 
gram the supra- 
ventricular division of the heart, that is to 
say of the auricles.” 


He studied two cases. 


no signs of action of 
are reproduced, 
showing absence of regularly spaced P 
waves preceding R waves and with I waves. 
The full interpretation of the tracings was, 
however, not clear to Hering. In a later 
article (Uber das Fehlen der Vorhofzacke 
im Electrocardiogramm beim Irregularis 
perpetuus, Munchen. med. Wehnschr. 56: 
2483, 1909) he reviews the work of others. 
and H. Winterberg 
( Vorhofflimmern und Arrhythmia perpetua, 
Wien, klin. Wehnschr, 22:839, 1909), re- 
membering Cushny’s suggestion ( Ref. 6), 
thought, on the basis of resemblance of the 
disturbance in dogs and in man, that the 
electrocardiographic tracings from cases of 
totally irregular pulse indicated that fibrilla- 
tion of the auricles ( Vorhofflimmern) was 
present. 


Rothberger 


With this view Hering did not 
agree, since he believed that fibrillation was 
incompatible with the long duration of the 
disturbance usually observed in man. Al- 
though T. Lewis had been working on the 
subject, his first mention of the electro- 
cardiogram came in a brief note ( Auricular 
librillation: A Common Clinical Condition, 
Brit. M. J. 2:1528, 1909) following the 
German publications. In this note, however, 


tIn the classical paper by W. Einthoven (Le 
Telecardiogramme, Arch. Internat. de Physiol. 4: 
132, 1906-1907) on the clinical use of the electro- 
cardiograph there is reproduced a tracing showing 
auricular fibrillation (Fig. 31), but Einthoven does 
not relate this to any specific disturbance or to a 
totally irregular pulse. 


Bloomfield 


VEDICINE 


he summarizes all the important features, 
clinical and electrocardiographic, of the dis- 
order and leaves no doubt that it is due to 
auricular fibrillation. “It provides us with a 
rational understanding of the disorderly 
nature of the ventricular rhythm for it is 
dependent auricular 


upon the irregular 


movements,” a statement shown later to be 
not quite accurate. “It explains the slowing 
which is obtained by digitalis” by increasing 
block in the conduction system. 


8. Lewis, T. Auricular Fibrillation and 
Its Relationship to Clinical Irregularity of 
the Heart, Heart 1:306, 1909-1910. 
This article, or rather brief monograph, 

is a brilliant exposition in Sir Thomas 

Lewis’ best style of all that was known, 

clinically and in the laboratory, on auricular 

fibrillation. Only a few points of importance 
were subsequently added. The article opens 
with a historical survey of development of 
knowledge. Next comes a clinical analysis 
of 73 After a the 
sphygmomanometric tracings the electro- 
cardiograms are described in detail. “Com- 
plete irregularity of the heart is the result 
of auricular fibrillation. The irregular oscil- 


cases. section on 


lations seen upon galvanometric curves are 
due to an incoordinate contraction of some 
portion of the heart. ... The irregular oscil- 
lations arise in the vicinity of the auricle. 
The constancy of the oscillations, 
unique appearance their presence 
throughout the whole of the cardiac cycle is 
responsible for the conviction that they are 


their 


an essential feature of complete irregularity 
and that the activity of the auricle is con- 
tinual coordinate contraction of the 
auricle is absent . oscillations similar to 
those characterizing complete irregularity of 
the heart in man are found experimentally 
when the auricle is fibrillating, and the oscil- 
lations are produced in the auricle as a 
result of fibrillation.” Lewis was very clear 
as to the action of digitalis in auricular 
fibrillation: “Digitalis retards the ventricular 
rate in clinical auricular fibrillation by en- 
hancing a_ previously 
heart-block. 


existing auriculo- 
The 


ventricular rapid and 
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irregular impulses showered upon the 
ventricle from the fibrillating auricle are 
hindered in their passage from one chamber 
to the other by the action of drugs of this 
class. The influence of digitalis is exerted, 
directly or through the vagus, upon the 
junctional tissues.” Lewis, later, in terms 
of the circus movement theory of fibrillation 
carefully analyzed the action of digitalis 
(The Action of Digitalis in Cases of 
Auricular Fibrillation, Am. J. M. Sc. 164: 
157, 1922). 


9. Lewis, T. The Reaction of the Heart 
to Digitalis When the Auricle Is Fibrillat- 
ing, Brit. M, J. 2:1670, 1910. 

Lewis gives J. Mackenzie credit for first 
demonstrating the potency of digitalis in 
slowing the ventricular rate in auricular 
fibrillation (Mackenzie, J.: IV. Action of 
Digitalis on the Human Heart in Cases 
Where the Inception of the Rhythm of the 
Heart is Due to the Ventricle, Brit. M. J. 1: 
759, 1905). 
believed that the mechanism in fibrillation 
was that of “nodal rhythm” (Ref. 4), al- 
though he shows sphygmographic tracings 


Mackenzie, however, who still 


from a patient demonstrating the slowing, 
was completely confused as to the mode of 
“The effect 
entirely, an effect on the contractility.” 


action. is mainly, if not 
Mackenzie apparently had no idea of the 
concept of block in the conduction system. 

Lewis, therefore, seems to give the first 
definitive account of the action of digitalis 
in auricular fibrillation. “Thus, while each 
contraction of the ventricle is of a similar 
nature to a normal systole, the sequence of 
contraction presents no rhythm but has a 
completely disordered character. ex- 
planation of this gross irregularity in the 
ventricle it is supposed that occasional im- 
pulses escape in a haphazard fashion from 
the the auricle, and that, like 
normal impulses they are transmitted across 


turmoil in 
the junctional tissues . . . to the ventricle. .. . 
The case for which | plead |is| that digitalis 
slowing is the result of heart block when 
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the auricle is fibrillating.” However, Lewis 
postulated the presence of a partial heart 
block to begin with and apparently did not 
recognize at that time that the normal re- 
fractory period of the ventricle prevented it 
from responding to all of the many impulses 
from the auricle which were bombarding it 
in auricular fibrillation. Nonetheless, he 
emphasized the concept correctly as a whole. 
Digitalis dosage was not yet understood, 
however, and was usually too small. In the 
case pictured by Mackenzie, for example, 
several years later, six days elapsed before 
The 
patient was from the start given small doses 
(140) 


four times daily ( Mackenzie, : The Schor- 


slowing of the ventricle even began. 


of digitalis tincture—15 minims 


stein Lectures on <Auricular [ibrillation, 
srit. M. J. 1:869, 1911). 


10. Gossage, A. M., and Hicks, J. A. B. On 
Auricular Fibrillation, Quart. J. Med. 6: 
435, 1913. 


Auricular fibrillation was traditionally re- 
garded as a permanent disturbance (pulsus 
perpetuus irregularis) dependent on disease 
of the myocardium (Ref. 3, 5). But Gossage 
and Hicks reported cases in which the dis- 
turbance arose sud“enly where there had 
been no previous sign or symptom of heart 
disease. They raised the possibility that it 
occurs in hearts previously perfectly healthy. 
In one patient who died suddenly histological 
the 
Numerous reports on auricular fibrillation 


study showed no disease of heart. 
in otherwise normal hearts have appeared 
since the paper of Gossage and Hicks. I. C. 
srill The 
Status with a Review of the Literature, Ann. 
Int. Med. 10:1487, 1937) reviews the litera- 
ture to 1937, and later FE. Phillips and S, A. 


Levine report 84 instances of fibrillation im 


(Auricular Fibrillation: Present 


apparently normal hearts (Auricular Fibril- 
Without Other Evidence of Heart 
Am. J. Med. 7:478, 1949). Of 
these, 61 had permanent fibrillation, whereas 


lation 


Disease, 


in 23 the disturbance was paroxysmal or 
transient. 
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11. Frey, W. Uber Vorhofflimmern beim 
Menschen und seine Beseitigung durch 
Chinidin, Berl. klin. Wehnschr. 55:417 
and 450, 1918. 
kK. FF, Wenckebach (Die Unregelmassige 

Herztatigkeit und ihre klinische Bedeutung, 

Leipsic, Wilhelm Engelmann, 1914) called 

attention to the fact that quinine tradi- 

tionally was supposed to be of value in heart 

He found that after 1 of 

quinine fibrillation temporarily ceased in a 

125) but added, “Since 

have repeatedly given 


failure. gm. 
certain patient (p. 
this experience | 
quinine but have only caused cessation of 
fibrillation in one patient.” However, this 
observation stimulated Frey to try various 
quinine derivatives in auricular fibrillation 

quinine, quinidine (conchinine), cin- 
chonine. Quinidine was found most effective 
in terminating fibrillation; in 8 of 12 cases 
there was restoration, at least temporarily, 
to a normal mechanism. Indeed, Frey found 
that most of his patients soon had a return 
to fibrillation. He observed however, that 
the auricular rate was always slowed by 
quinidine, even though normal mechanism 
might not be restored, and he described 
diarrhea 
and ringing in the ears. Finally, he describes 
improvement in the clinical condition of 


occasional instances of cinchonism 


patients after normal mechanism was _re- 
stored, Frey soon presented another paper 
on the subject (Weitere Erfahrungen mit 
Chinidin bei absoluter’ Herzunregelmissig- 
keit, Berl, klin. Wehnschr. 55:849, 1918), 
which he of the 
arrhythmia in about half the cases in one to 


in noted termination 
three days, occasional severe reactions to 
the drug (idiosynerasy), and the importance, 
if failure was present, of using digitalis 
before quinidine. “Cessation of fibrillation 
depends on reducing irritability in the re- 
gion of the auricular muscle.” Although 
numerous confirmatory papers (summarized 
by Levy) soon appeared in German, it was 
not until R. L. 
Normal 


Levy (Restoration of the 
Mechanism Auricular 
librillation by Quinidin: Preliminary Re- 
port, J.A.M.A. 76:1289, 1921) called 


attention to the drug that American physi- 


Cardiac in 


Bloomfield 


cians began to use it. In a later paper, Levy 
(Clinical of IV. The 
Clinical Toxicology of Quinidin, J. A. M. A. 
79:1108, 1922) the 
effects of the drug under the following 


Studies Quinidin: 


discussed untoward 
headings: unpleasant symptoms, induction 
of heart failure, sudden collapse, occurrence 
of rhythms indicating intoxication of the 
heart muscle, embolism, and sudden death. 


This alarmfag list perhaps scared doctors 


so that they used the drug carefully, and 
35 years later papers were still appearing 
on the dangers of quinidine (Siegel, S., and 
Horn, H.: Quinidine Allergy, Am. Heart J. 
39:302, 1950; Thomson, G. W.: Quinidine 
Cause of Sudden Death, Circulation 
14:757, 1956). Levy felt that exact knowl- 
edge of how quinidine abolished fibrillation 


as ia 


was not at hand, and it was T. Lewis who in 
terms of the circus movement theory ex- 
plained the action of quinidine in fibrillation 
(The Action of Atropin and Quinidine in 
Fibrillation of the Auricles, Am. J. M. Se. 
164:1, 1922). Lewis (The Value of Quini- 
dine in Cases of Auricular Fibrillation, Am. 
J. M. Se. 153:781, 1922) also gave an early 
discussion of the therapeutic problems. Since 
the first papers, innumerable discussions of 
the use and value of quinidine in fibrillation 
have been published, most of which add little 
to the subject. 

of 
quinidine 


the 
measuring 


However, with development 


blood 


levels (Brodie, B. B., and Udenfried, S.: 


methods for 
Fstimation of Quinine in Human Plasma, 
with a Note on Estimation of Quinidine, 
J. Pharmacol. & Exper. Therap. 78:154, 
1943; Linenthal, A. J.; Ulick, S., 


Patterson, L. A.: Fluorometric Measure- 


and 


ment of Plasma Quinidine and Its Correla- 
tion with Cardiac Effects in Man, J. Clin. 
Invest. 26:1188, 1947), a new approach to 
the use of the drug became available. M. 
Sokolow and A. L.. Edgar ( Blood Quinidine 
Concentrations as a Guide in the Treatment 
of Cardiac Arrhythmias, Circulation 1:576, 
1950), for example, found that 75 of 
patients with auricular fibrillation converted 
to normal mechanism by quinidine did so at 
plasma levels between 4 and 9 mg. per liter. 
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Higher levels were only rarely effective 
although in one patient a level of 15.8 mg. 
Sokolow Ball 
( Factors Influencing Conversion of Chronic 
Atrial Fibrillation with Special Reference 


was required. and later 


to Serum Quinidine Concentration, Circula- 
tion 14:568, 1956) summarized their further 
experience. Average serum quinidine con- 


centration required for conversion was 
6.lyg. per milliliter. Eighty-five per cent of 
successful conversions occurred at serum 
concentrations of 8ug. per milliliter or less. 
The whole subject is reviewed in the book 
by Harry Gold (Quinidine in Disorders of 
the Heart, New York, Paul B. Hoeber, Inc. 
[medical book department of Harper & 
Brothers] 1950) and in the article by W. D. 
Love (The Basis of Quinidine Therapy, 
Am. J. M. Sc. 229:89, 1955). Antifibril- 
latory drugs in general are reviewed by 
J. R. DiPalma and J. E. Schults (Anti- 


fibrillatory Drugs, Medicine 29:123, 1950). 


12. Lewis T.; Drury, A. N., and Iliesen, 
C. C. A Demonstration of Circus 
Movement in Clinical Fibrillation of the 
Auricles, Heart 8:361, 1921. 

Ever since fibrillation of the auricles was 
recognized, doctors have been curious about 
the nature of the disturbed mechanism re- 
sponsible for the disorder, but for 30 years 
after 1921 the view that in fibrillation the 
auricular impulse followed a rapid con- 
tinuous and circuitous path in the auricle 
was accepted by all but a very few. The 
detailed evidence may be read in a large 
series of papers by T. Lewis and his asso 
ciates, mostly in the journal Heart for the 
years 1920-1921; we can only list a few 
high spots. Lewis tells the story of the 
development of the circus movement theory 
( The 
Fibrillation as It Occurs in Patients, Heart 
8:193, 1921). It appears that A. G. Mayer, 
working on a jellyfish, Cassiopea xamachana 
(The Cause of Pulsation, Pop. Sc. Monthly 
73:481, 1908), first 
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“But if we cut out the center 
of the medusa the 
thus forming a ring of tissue without sense 


movement.§ 


and also remove rim, 
organs, this rim remains quiescent in sea- 
water unless we stimulate it at any point... 
with a single momentary touch of a crystal 
of potassium, or in some other manner, 
out from 


the point touched. . . . Then there is only 


when a contraction wave starts 
one wave left in the circuit and this travels 
constantly around for hours or days until 
something stops it. . C. R. Mines (On 
Dynamic Equilibrium in the Heart, J. 
Physiol, 46:349, 1913), in the course of a 
study on the nature of the response of 
says: “Pro- 


vided the transmission in each direction was 


cardiac muscle to stimulation 


slow, the chamber at either end would be 
ready to respond (its refractory phase being 
short) and thus the condition once estab- 
lished would tend to continue. The 
experiments | have been able to make have 
given results in accord with this conclu- 
sion.” The experiments consisted of pre- 
paring a tortoise heart in such a way that 
strips of auricle were attached to strips of 


When the 


favorable circumstances of slow conduction 


ventricle so as to form a ring. 


and short refractory period were present a 
continuous circulating rhythm was set up. 
“The data provided by the experiments 
recounted in this paper suggest an explana- 
tion of the important and interesting condi- 
tion of delirium cordis or fibrillar contrac- 
tions’; later he says: “If a closed circuit 
of muscle is provided of considerably greater 
length than the wave of excitation, it is 
possible to start a wave in this circuit which 
will continue to propagate itself round and 
round the circuit for an indefinite number 
of times. It is capable of further ex- 
tension to explain the condition of fibrilla- 
tion, which arises under precisely those 
circumstances which produce the conditions 
in heart muscle essential for the manifesta- 
tion of circulating excitation, namely, a slow 


§ Mayer's first publication on the subject was as 


follows: Mayer, A. G.: 
Scyphomedusae, Carnegie 
No. 47, 1906, pp. 1-62. 
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and short wave of excitation. Once started, 
the high frequency of repetition of the ex- 
citations tends to maintain the condition.” 
W. E. Garrey (The Nature of Fibrillary 
Contraction of the Heart: Its 
Tissue Mass and Form, Am. J. Physiol. 
33:397, 1914) a little later studied the 
physiology of the subject further and con- 


Relation to 


cluded: “The experiments support the block 
hypothesis and suggest that the blocks prob- 
ably result in intramuscular ringlike circuits 
with resulting ‘circus contractions’ which are 
fundamentally essential to the fibrillary 
Such ring circuits can exist in 
large masses but not in sufficiently small 
ones.” It 


process. 


was the observations of Mines 
and of Garrey, physiologists, which stimu- 
lated Lewis to “endeavor to carry knowledge 
from the state of hypothesis to that of con- 
clusion.” final fol- 
lowed his paper on flutter (A Demonstration 
of Circus Movement in Clinical Flutter of 
the Auricles, Heart 8:341, 1921) a dis- 
turbance obviously closely related to fibrilla- 
tion, “A study of the movements of the 


Lewis’ demonstration 


electrical axis of the auricle confirms in a 
striking manner the conclusion which has 
been drawn from experiments on animals, 
namely that in fibrillation a single circulating 
wave controls the beating of the auricles. 
But this central or circulatory wave does 
not run the constant course which it pursues 
in flutter, 

A review of early knowledge of auricular 
fibrillation is that of Garrey (Auricular 
Fibrillation, Physiol. Rev. 4:215, 1924). 


13. Cutler, E. C.; Levine, S. A., and Beck, 
C.S. The Surgical Treatment of Mitral 
Stenosis: Experimental and Clinical 
Studies, Arch. Surg. 9:689, 1924. 
The appearance of 

experimentally induced, 


fibrillating auricles 

for example, by 
electric shocks, had been familiar to experi- 
menters (for example, Cushny, Ref. 6) for 
a long time. No one knew as yet whether 
the fibrillation which was postulated in pa- 
tients presented the same characteristics. T. 


Lewis tells of a demonstration of spon- 
taneous auricular fibrillation in an old horse 


Bloomfield 


(Clinical Science, London, Shaw and Sons, 
1934, p. 29). “When the chest of this horse 
had been incised and opened, an excellently 
clear view of the beating heart was obtained. 
The beating rapid and 
grossly irregular. At first no intrinsic 
movements could be seen in the auricle . 

but close inspection revealed the expected 


ventricular Was 


flickering movements upon the surface.” A 
less favorable account of presumably the 
same transaction was, however, given by 
Lewis some years before (Ref. 8, p. 348, 
footnote): “The horse was killed and the 
chest quickly opened. Unfortunately the 
right ventricle was damaged during this 
operation. Inserting the hand into the chest 
the ventricle could be felt to beat rapidly 
and_ irregularly. The 
grasped and drawn through the wound, but 
fibrillation 
seen in a state of fibrillation. . . . 

It 
Cutler, Levine, and Beck gave 
description of human auricles in 
fibrillation in a patient with mitral stenosis 
in whom they attempted valvulotomy. “The 


ventricle was 


was then 
1924 that 
a graphic 


ensued. The auricle 


was not, however, until 


a state of 


right auricle was enormously dilated, blue in 
color, and in complete rest, without even 
fibrillary motions running across it. The 
right auricular appendage from time to time 
showed irregular convulsive contractions.” 
The left auricle was similarly immobile. 
Nowadays (1957), in the lush era of mitral 
fibrillating auricles 


commisurotomy, are 


seen, so to speak, every day. 


14. Scherf, D.: Versuche zur Theorie des 
Vorhofflatterns und Vorhofflimmerns, 
Ztschr. ges. exper. Med, 61:30, 1928. 
Sut while the “circus movement” theory 

of fibrillation as sponsored by Lewis was 

promptly and almost unanimously accepted 
in the English-speaking world, workers in 

Germany were much more skeptical. C. J. 

Rothberger (Neue Theorien uber Flimmern 

und Flattern, Klin. Wehnschr. 1:82, 1922), 

for example, reviews the whole problem 

and feels that the evidence is perhaps in 
favor of multiple foci of impulse formation 
rather than circus movement, voicing the 
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opinion of prominent German students. It 
was D. Scherf, however, who first in 
Germany and later in America has strictly 
objected to the circus theory. He found 
for example that tying the taenia terminalis, 
which was supposed to be an integral part 
of the path, stopped flutter in only 1 of 17 
dogs. Tying of other bundles of muscle 
also had no effect. There were various ex- 
periments, all of which made Scherf con- 
clude that in flutter and fibrillation there 
exist high-frequency heterotopic foci of 
irritation, a condition which is not clearly 
separable from other tachycardias. Scherf, 
with F. J. Romano and R. Terranova ( Ex- 
perimental Studies on Auricular Flutter and 
Auricular Fibrillation, Am. Heart J. 36: 
241, 1948), later produced auricular tachy- 
cardia with a rate of 200-400 per minute 
by injecting aconitine into the region of the 
head of the sinus node (Studies on Auricular 
Tachycardia Caused by <Aconitine Ad- 
ministration, Proc. Soc. Exper. Biol. & 
Med. 64:233, 1947). “Cooling of the focus 
of injection immediately abolishes the fibril- 
lation which reappears when the cooling is 
interrupted. These results can not be ex- 
plained by the circus movement theory of 
Lewis. They can only be explained by as- 
suming that auricular flutter and fibrillation 
are initiated by rapid impulse formation in 
a single center.” Still further experiments 
(Scherf, D., and Terranova, R.: Mechanism 
of Auricular Flutter and Fibrillation, Am. 
j. Physiol. 159:137, 1949) seemed to Scherf 
to fit in with his views, and in 1953, with 
A. |. Schaffer and S. Blumenfeld ( Mech- 
anism of Flutter and Fibrillation, A. M. A. 
Arch. Int. Med. 91:333, 1953), he reviewed 
the whole subject and stated his final conclu- 
sions: “The state of fibrillation is character- 
ized by the presence of innumerable 
tachysystolic centers of both large and small 
degree. The theory is based on the presence 
of minute electrical oscillations in fibrillating 
muscle. They are small, rapid and ubiqui- 
tous and therefore not manifestations of 
conducted impulses. They must arise in situ, 
and they thus constitute tachysystolic foci.” 
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In 1953 a number of American authorities 
(H. Hecht, L. N. Katz, A. Pick, M. Prinz- 
metal, and A. Rosenblueth) were brought 
together in a symposium to discuss the ques- 
tion of whether circus movement of the 
auricular impulse did or did not explain the 
mechanism of auricular flutter and fibrilla- 
tion (The Nature of Auricular Fibrillation 
and Flutter: A Symposium, Circulation 7: 
§91, 1953). 
divided. 


Opinions were somewhat 


15. Prinzmetal, M.; Oblath, R.; Corday, 
E.; Brill, I. C.; Kruger, H. E.; Smith, 
L. A.; Fields, J.; Kennamer, R., and 
Osborne, J. A. Auricular Fibrillation, 
J. A.M. A. 146:1275, 1951, 


Although Scherf had consistently opposed 
the circus movement theory, it was the work 
of Prinzmetal and his associates which 
really aroused interest in the problem among 
American workers, Prinzmetal working with 
the aid of methods used by the motion 
picture industry, photographed fibrillating 
auricles by high-speed cinematography. By 
this method he was able to observe the 
contractions of the auricle in “slow motion” 
and convinced himself that these were in- 
compatible with the circus movement 
theory. Electrical activity of the auricles 
was also recorded with the cathode-ray 
oscillograph. These records he also felt were 
incompatible with circus movement. [ibril- 
lation, in brief, he concluded, “represents an 
advanced degree of conduction failure which 
occurs when the rate of discharge from the 
ectopic focus is too rapid to permit adequate 
conduction recovery in the auricle between 
successive contraction and excitation proc- 
esses.” The views of Prinzmetal and _ his 
associates were soon embodied in a hand- 
some volume (Prinzmetal, M., et al.: The 
Auricular Arrhythmias, Springfield, 
Charles C Thomas, Publisher, 1952). A 
further study with emphasis on auricular 
fibrillation in man as seen at mitral com- 
misurotomy was published later (Prinzmetal, 
M.; Rakita, L.; Bordnas, J. L.; Flamm, F., 
and Goldman, A.: The Nature of Spon- 
taneous Auricular Fibrillation in Man, 
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J.A.M.A, 


methods of observation revealed a chaotic 


157:1175, 1955) “These direct 


disturbance of auricular activity unlike any- 
thing seen during other arrhythmias. The 
fibrillation consisted of heterorhythmic large 
and small waves occurring simultaneously 
No 


at rapid and irregular rates. circus 


movement was found, .. .” 


16. Lewis, J. K. Auricular Fibrillation 
for Many Years with Spontaneous Rever- 
sion to Sinus Rhythm: Report of 3 Cases, 


Stanford M. Bull. 13:131, 1955. 

While paroxysmal auricular fibrillation is 
well recognized (Parkinson, J.. and Camp- 
bell, M.: Paroxysmal Auricular Fibrillation: 


Bloomfield 


A Record of 200 Patients, Quart. J. Med. 
24:67. 1930: Master, A. M., and Eichert, 
H.: Functional Paroxysmal  Auricular 
Fibrillation, Am. J. M. Se. 211:336, 1946). 
when the disturbance has been established 


for any length of time spontaneous reversion 


to a normal mechanism is not to be expected. 
Lewis, however, reports three patients with 
heart of 

mechanism 


severe disease in whom return 


normal was. verified electro- 


cardiographically after the disturbance had 
been present for 17 years in one case and 11 
years in the other two, Lewis also refers 
to the very few cases in the literature. 
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Contributions of Basic Science to Modern Medicine 


Aldosterone 


JOHN A. LUETSCHER Jr., M.D., and AMOS H. LIEBERMAN, M.D., San Francisco 


Four hormones originating in the human 
adrenal cortex account for almost all of its 
10 to 
20 mg. of hydrocortisone, secreted daily in 


recognized biological effects. Some 
normal man, affects organic metabolism and 
func- 
tions; 0.2 to 0.4 mg. of aldosterone, re- 


numerous related “glucocorticoid?” 
leased under ordinary conditions, affects 
predominantly the balance of sodium and 
potassium. Small amounts of corticosterone 
and of 1l-oxygenated 17-ketosteroids are 
also secreted by the adrenal. All of these 
substances have been recovered from adre- 
nal cortical extracts, from media in which 
adrenal tissue or homogenates have been 
incubated, and from adrenal vein blood. 
Other substances with interesting biological 
properties doubtless originate in the adrenal 
cortex under abnormal conditions. Although 
a number of natural or synthetic steroids 
have appreciable mineralocorticoid activity, 
bioassays of adrenal incubates, extracts, 
adrenal effluent blood, or urine indicate that 


aldosterone accounts for the largest part of 


the sodium-retaining and potassium-excret- 
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ing activity present in normal adrenal secre- 

When doses of aldosterone as small as 
100ug. are administered to patients with 
Addison’s disease, sodium excretion is re- 
duced.** If quantities approaching 1 mg. 
per day are given in divided doses for 
several days, there is weight gain, and 
eventually edema may appear. Potassium 
excretion is increased, especially at higher 
doses. A convenient measure of the activity 
of aldosterone is the increase of potassium- 
to-sodium ratio in the urine. Increase in 
this ratio reflects secretion of potassium into 
the renal tubule, accompanied by sodium re- 
absorption, under the stimulus of mineralo- 
corticoid hormones. 

In addition to these actions on electrolyte 
balance, which are useful in the treatment 
of Addison's disease, aldosterone has a num- 
ber of other actions. It seems possible that 
some of these may lead to therapeutic ap- 
plications. Only when more hormone is 
available for extensive testing will its place 
in therapy be more fully explored. 

The evolution of our knowledge of aldos- 
terone has been extensively reviewed in 
that 
mineralocorticoid activity existed in adrenal 


other places.“* It had been known 
cortical extract which could not be accounted 
for by the quantities of hormones known to 
be present. The active substance was elusive 
because of the minute amount of material 
present and its ease of destruction by chemi- 
cal methods then in use. The isolation of 
this hormone followed development of a 
sensitive bioassay, which indicated the pres- 
ence of highly active material in adrenal 
cortical extract and in human urine, and 
the application of partition chromatography, 
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which allowed separation from the other 
Identi- 
fication of the unique structure of aldos- 


corticoids with a minimum of loss. 


terone resulted from a remarkable combined 
effort of experts in related fields.” 


Measurement of Aldosterone 
The 


recognize the limitations of current methods 


investigator and physician must 
in order to plan and interpret his resuits. 
Measurement of aldosterone in blood plasma 
is not practicable under ordinary conditions. 

Aldosterone, like other adrenal hormones, 
is thought to be largely reduced in the liver 
to a “biologically inactive” form, which is 
excreted by the kidneys. Only the minute 
amounts of the “unchanged” biologically 
active hormone excreted in urine are meas- 
The 


must be protected by freezing the urine as 


ured by current methods. hormone 
soon as possible after collection. The quan- 
tity of hormone recovered varies greatly 
with different forms of hydrolysis and ex- 
traction.’ Since the largest yield can be 
obtained by repeated extraction of urine 
held at pH 1.0 to 1.5 for at least 24 hours, 
this is the preferred method. It is desirable 
to wash the extract with cold dilute alkali 
and water. Paper chromatography allows 
the separation of aldosterone from other 
substances which migrate at different rates 
in the system selected. However, no single 
system of chromatography permits the isola- 
tion of aldosterone from all other substances 
which may have interfering chemical or 
biological properties. If the material is to 
be purified, 
necessary, with careful selection of different 


repeated chromatography is 
systems. Since some material is lost during 
each step even with careful technique, the 
measurement of refined material may not 
reflect in any systematic way the quantity 
of material initially extracted from the 
urine. 

siological assay is necessary for the de- 
tection and estimation of normal or sub- 
normal amounts of aldosterone in’ urine 


(Table 1). 
above 5yug. or 10 pg. per day, chemical 


When aldosterone output is 


Luetscher—Ltieberman 


Estimates of Aldosterone Extracted from One 
Day's Urine * 


Physico- 
Chemical, 
ug/ Day 


Biological 
Assay, 
ug/ Day 
Normal men and women 
Ordinary diet 1-7 1-10 
(mean 2-3 mean 3-5) 
Low-sodium diet (10 mEq.) 10-60 9-44 
Severe sodium depletion 100-300 
After sodium load (400 mEq.) 
Low-potassium diet (9 mEq.) 
After potassium load (200 mEq.) 
(300 mEq.) 
Normal pregnancy (28-40 wk.) 
Nephrotic syndrome 
Congestive heart failure 
Cirrhosis with ascites 
Idiopathic edema 
Tumor of adrenal cortex 
(mineralocorticoid excess) 
Adrenal insufficiency or bilateral 
adrenalectomy 
Hypopituitarism 
Hypophysectomy 
Sodium-losing nephritis 


* Repeated or continuous extraction after acidifying to about 
pH 1.5, Representative data are given to indicate commonly 
observed range in each group but not to imply that all cases fall 
within this range. 

+t Method not suitable for detection of very small quantities. 
References to original sources of data may be found in the text. 
Biological assays were performed at McGill and Stanford Uni- 
versities and National Heart Institute. Physicochemical estima- 
tions were made at Ciba Research Institute at Basle, Geneva 
Cantonal Hospital, Munich University Clinic (I. Med.), Peter 
Bent Brigham Hospital, and Hotel-Dieu Hospital of Montreal. 
estimation 1s practicable, provided that loss 
and contamination are minimized by careful 


1 For measurement of extracts 


technique. 
containing 20ug. or more of aldosterone, a 
chemical method is generally more appro- 
priate. The quantity of hormone present is 
estimated by ultraviolet light absorption and 
tetrazolium reduction after separation in two 
or more chromatograms. It is only after 
long practice and constant use that either 
bioassay or chemical estimation becomes 
reasonably reliable. Both of these methods 
are so difficult and laborious as to be tech- 
nically and economically unfeasible in the 
usual clinical laboratory. 

Errors of interpretation may arise if 
these methods are used without full recog- 


nition of their limitations. For example, it 


has been stated on the basis of chemical 
determinations that increased levels of al- 
dosterone do not appear in the urine of 
normal men during the first days of sodium 
deprivation. A more exact statement would 
be that the methods used did not detect the 
rise in aldosterone, which has been demon- 
strated by more sensitive methods to occur 
very early in the course of sodium depriva- 
tion. 
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Recent studies suggest that aldosterone is 
reduced by the liver to a form analogous to 
“tetrahydrocortisone.”” This metabolite ap- 
pears in the urine after administration of 
aldosterone or during periods of increased 
aldosterone excretion. The separation and 
measurement of aldosterone metabolites de- 
serve further attention, since there should 
be much larger amounts of the metabolite 
than of the biologically active hormone in 
the urine. Advantage may be taken in this 
case of the specific chemical structure of the 
aldosterone metabolite, and one may hope 
that this will lead to a simplified chemical 
method of measurement. It will be impor- 
tant to recognize that previous data on free 
aldosterone excretion in urine will not neces- 
sarily be carried over directly into the 
interpretation of the levels of metabolite in 
the urine. 
hydrocortisone in liver disease or hypothy- 


Experience with metabolism of 


roidism would suggest that when the rate of 
metabolism of a hormone is decreased, a 
smaller quantity of secreted hormone can 


maintain normal blood levels. 


Diurnal Variations 


It is conventional to collect urine during 
one full day for extraction of aldosterone. 
Under these circumstances, certain correla- 
tions are evident between the daily output 
of aldosterone and the electrolyte and fluid 
When 


are made for less than one full day, the 


balance of the patient. collections 


diurnal variation in aldosterone excretion 
must be taken into account. The output of 
biologically active hormone in the urine is 
generally much higher in the morning and 
midday than in evening or overnight speci- 
mens. This diurnal rhythm of aldosterone 
secretion usually resembles the rhythm of 
hydrocortisone secretion, but the cycles may 
vary independently when the subject under- 
goes varying environmental stresses. Figure 
1 shows diurnal variations observed in four 
normal persons. In the fourth case, two 
cycles are shown: (1) represents a pattern 
observed during a period of disturbed sleep 
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1.—Diurnal variations in aldosterone and 
metabolites of other adrenal hormones in urine. 
Collections from 7 a. m. to 3 p. m. are indicated 
by open blocks. Shaded blocks indicate excretion 
from 3 p. m. to 11 p. m., and solid blocks, from 
ll p. m. to 7 a. m. Collections from the same 8- 
hour period on three successive days were pooled, 
and the results are expressed as quantities excreted 
per 24 hours 


and nocturnal activity following the advent 
of a healthy infant in the home, while (2) 
shows the pattern after the household had 
returned to its usual schedule. 

Sodium and potassium excretion also tend 
wo be higher during the day than at night. 
The ratio of potassium to sodium in urine 
seems to be related to aldosterone output in 
the 
sodium and potassium excretion in the urine 


cases studied. The diurnal cycle of 
may be modified by many factors, including 
posture, exercise, meals, and sleep, whose 
effects on sodium excretion have not been 
shown to depend on changes in adrenal 
cortical secretion, although some circulating 
Until 
these matters have been systematically in- 


adrenal hormones must be present. 


vestigated, the interpretation of aldosterone 
output over periods less than 24 hours will 
remain uncertain. 


Physiologic Control of Aldosterone 
Output 
Some years before aldosterone was iso- 
lated and identified, Peters proposed the 
physiological role of a hypothetical miner- 
alocorticoid.'*? He suggested that in normal 
man the sodium-retaining mechanism, medi- 


ated by adrenal cortical secretion, is sensitive 
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to changes of extracellular fluid volume. The 
osmolarity of the fluid is maintained during 
alterations in sodium balance by appropriate 
changes in antidiuretic hormone secretion 
by the posterior pituitary. Borst ' pointed 
out that acute or diurnal changes of sodium 
excretion were to some extent independent 
of the slower adjustments of extracellular 
with the larger 
slower changes that the studies of 
chietly 


volume. It ts and 
aldos- 
been concerned, for 


terone have 


‘easons Which have been pointed out. 


Effects of Sodium and Water Balance 


The output of aldosterone in normal man 
is most readily affected by measures which 


change the body sodium content."4 Sodium 


deprivation, sweating, or diuretics decrease 


body sodium and increase aldosterone out- 


Ingestion of excess sodium chloride 


300 -200 


SODIUM LOSS mEq. 


GAIN mEq. 


Fig. 2—Output of aldosterone during sodium 
vain or loss following alterations in sodium or 
potassium intake. Three groups of subjects are 
shown. Open squares show normal men and women 
ziven diets of varying sodium content; sodium 
deprivation (10 mEq. per day) is followed by loss 
f sodium and increased aldosterone, while loading 
with sodium chloride (300-400 mEq. per day) is 
followed by moderate sodium retention and disap- 
pearance of aldosterone from urine. Solid squares 
show normal men with various intakes of potas- 
sium; high potassium intake (200 mEq. per day) 
is associated with loss of sodium with slight to 
moderate increase of aldosterone. Potassium deple- 
tion (9 mEq. diet) leads to sodium gain and 
diminished aldosterone, which are reversed by 
sodium deprivation; subsequent potassium replace- 
ment leads to a sharp rise in aldosterone, with little 
change in external sodium balance (steeply rising 
solid squares near center “control” line). Solid 
circles at upper right show abnormal persistence 
of high aldosterone output in idiopathic edema 
luring sodium chloride loading, with retention of 
unusually large amounts of sodium in the body. 
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CONTROL 


GAIN Kg 


WEIGHT LOSS Kg. 


Fig. 3.—Output of aldosterone during weight 
gain with sodium loading or weight loss on sodium 
deprivation. Normal subjects are indicated by 
open circles and squares; patients with edema, solid 
dots 


depresses the output of aldosterone as so 


dium and water retained (Fig. 2). 


Change in body water has an effect like that 
of body sodium (Fig. 3). 


are 


Administration of 
excess water and vasopressin is followed 
by overhydration, decreased output of al- 
and increased sodium excretion 


Marked dehydration results in 


dosterone, 
in urine.!* 
some increase of aldosterone and decreased 
urine sodium excretion, even when sodium 
loss is insignificant. These observations can 
not be explained by changes in serum sodium 
concentration. Aldosterone secretion ap- 
pears to be stimulated by reduction of ex- 
tracellular volume or inhibited by an excess 
of extracellular fluid in normal man. If 
the excretion of 
this arrangement acts to stabilize 


extracellular fluid volume. 


aldosterone regulates 
sodium, 
Water excretion 
is adjusted to preserve constant osmolarity 
and extracellular sodium concentration with 
the aid of hypothalamic receptors and pos- 
terior pituitary secretion of vasopressin. 
It is still not clear how these changes of 
volume are detected and how they 
stimulation of the adrenal cortex 


lead to 
Blood 
a central position in the 
extracellular fluid volume. 


plasma occupies 
Acute removal 
of a large volume of blood is followed by 
increased aldosterone secretion in the dog '* 
and moderate rise of urine aldosterone in 


man. The effects of modérate hemorrhage 


317 


| | 
300+ 
300 
| 
ALDO- KA | 
\ 
STERONE 
bo | | 
=. 
=<, | 
| 
\ 
| 
N\A 
4 
“| — 
> 500 
CONTROL 
f 
. 


have not been consistent or impressive in a 
few subjects studied here, and published 
data have not yet shown that altered blood 
volume accounts for many observed changes 
in aldosterone. Expansion of plasma volume 
with iso-oncotic albumin has little effect on 
sodium excretion, and hyperoncotic albumin 
may actually decrease the excretion of 
sodium in normal subjects. Cerebrospinal 
fluid pressure is probably not an important 
factor in the control of aldosterone secre- 
tion.!? 

Observations in various diseases, in which 
cardiac output, blood volume, or extracel- 
lular fluid volume are altered, present no 
consistent relationship between these func- 
tions and aldosterone output or sodium bal- 
ance. If volume or flow is detected by the 
stretch of a receptor in an auricle or artery 
or other single site, these apparent discrep- 
ancies might be explained. Recent observa- 


tions 


have pointed to the diencephalon as 
a possible site of the reception or transmis- 
sion of impulses regulating aldosterone se- 
cretion. A humoral factor may _ be 
responsible for stimulation of aldosterone 
secretion, but the source and nature of this 
factor are unknown. It may be of interest 
that secretion of aldosterone in vitro by 
isolated rat adrenal glands is stimulated by 


a protein fraction of human plasma.'® 


Effects of Potassium and Ammonium 
Salts 
Administration of potassium salts gener- 
ally increases the output of aldosterone.*° 
The rise in aldosterone which follows potas- 
sium loading is not as striking or consistent 
as that after sodium deprivation. In some 
cases the effects of potassium can be related 
to loss of sodium and possible diminution 
in extracellular fluid volume, but in other 
normal subjects, sodium loss does not appear 
to be a determining factor, though no direct 
measurements of extracellular volume were 
made. 
In potassium deficiency, aldosterone secre- 
tion may be depressed.?";?? Some sodium re- 
tention occurs during potassum depletion, 
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but it is not clear whether extracellular 
volume is regularly expanded. Figure 2 in- 
dicates that the fall in aldosterone in sub- 
jects given a low-potassium regimen follows 
a pattern not unlike that seen in sodium- 
loading experiments. When potassium-de- 
pleted subjects are deprived of sodium, the 
rise in aldosterone and the fall in sodium 
in urine are delayed. Potassium loading at 
the end of a period of sodium and potassium 
deprivation results in a sharp increase in 
aldosterone output without appreciable loss 
of sodium or water from the body. These 
observations suggest that potassium defi- 
ciency has some effect on aldosterone se- 
cretion in addition to its effect on sodium 
and water balance. 

When large amounts of potassium salts 
are given to a sodium-depleted dog or man, 
serum potassium and aldosterone output 
increase impressively, and a correlation be- 
tween these two measurements can be 
demonstrated.** On the other hand, when 
normal subjects are deprived of potassium, 
aldosterone output falls, and it rises again 
when potassium is returned to the diet, with- 
out notable change in serum potassium. 
Sodium deprivation induces large changes in 
aldosterone with only minor changes in 
serum potassium. In normal subjects given 
diets of widely varying electrolyte content 


Norma! Patient 
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Fig. 4.—Absence of consistent relation of serum 
potassium concentration to urine aldosterone. Data 
from normal subjects on different intakes of 
sodium and potassium are shown by open circles 
and squares. Solid dots indicate measurements in 
patients with various disorders not ordinarily asso- 
ciated with altered aldosterone output. 
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and in patients showing a wide range of 


serum potassium concentration, no sys- 
tematic relationship between serum potas- 
sium concentration and aldosterone output 
(lig. 4). These 
suggest that extracellular potassium con- 


centration does not exert a large influence 


is evident observations 


on aldosterone secretion. 

Potassium deficiency and loading affect 
intracellular potassium stores more than the 
small fraction in extracellular fluid. Potas- 
sium excretion seems to be regulated pri- 
marily by intracellular potassium. It is 
possible that adrenocortical steroidogenesis 
is modified by potassium content of adrenal 
tissue. This could scarcely account for 
aldosterone increases, initiated by altered 
body sodium, which occur without changed 
external balance of potassium.*# 

An effort has been made to relate aldos- 
terone output to the grossly altered body 
composition in disease. A small group of 
patients with stationary or decreasing edema 
were studied while taking a diet low in 
sodium and potassium.* No consistent re- 


lation between exchangeable potassium 
(Ky) or sodium (Nag) and aldosterone is 


evident, but the ratio, Ke to Nar, seems to 


*M. P. O'Meara, L. W. Birkenfeld, F. A. Gotch, 
and I. S. Edelman measured Na™, and 
distribution in these patients (J. Clin. Invest. 36: 
784, 1957) 


these calculations. 


and allowed us to use their data for 


14 
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<5 2 
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5.—Relation of 

exchangeable potassium to sodium. Normal subjects 

are indicated by open squares; edematous patients, 
solid circles; patients without edema, crosses. 


Fig. aldosterone to ratio of 


Luetscher—Lieberman 


vary directly with aldosterone excretion 
(Fig. 5). When similar ratios in normal 
men on widely varying intakes of sodium 
and potassium are calculated from normal 
values and changes in external balance, a 
parallel relation of aldosterone and Ky: 
Nag 1s evident. Although the ratio repre- 
sents two separate components, Ky and 
Nag change in opposite directions under the 
influence of aldosterone (as well as in sev- 
eral forms of disease), and each component 
may affect aldosterone output, though pos- 
sibly by different mechanisms. 

It is possible that acidosis may stimulate 
The 


easy to interpret because of the interaction 


aldosterone secretion. data are not 
of hydrogen, potassium, and sodium ions 
in cellular exchanges and renal excretion. 
Administration of ammonium chloride to a 
normal man depleted of sodium and _ potas- 
sium is followed by a striking rise in aldos- 
terone without significant effect on external 
balance of sodium or potassium.*! It has 
been suggested that mineralocorticoids en- 
hance renal tubular reabsorption of  bicar- 
which is increased in 


bonate, usefully 


acidosis. 


Corticotropin and Stress 


Corticotropin secreted by the anterior 
pituitary is necessary for maintenance and 
stimulation of normal adrenal secretion of 
hydrocortisone and corticosterone but is less 
important in the regulation of aldosterone 
Hypopituitarism is not ordi- 
narily associated with reduced aldosterone 
in urine.** Subjects receiving prolonged 
corticotropin (ACTH) therapy may excrete 
very high levels of hydrocortisone metabo- 
lites simultaneously with a normal output of 
aldosterone. However, there is a brief rise 
in aldosterone when corticotropin is first 
given. This initial rise may be greater in 
patients who are taking a low-sodium diet. 

After surgical operations, there is fre- 
quently a rise in aldosterone output.*® This 
varies a good deal in extent and in time of 
appearance. It is difficult to be certain how 


much of this increase is the consequence of 
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loss of fluid and electrolyte, of blood loss, 
and of other factors which might create 
circulatory insufficiency or of the endo- 
genous secretion of corticotropin following 
surgery. Furthermore, it is difficult to assess 
the role of aldosterone in postoperative 
electrolyie alterations in the presence of 
marked rises in other adrenal cortical hor- 
mones, as well as changes in circulation and 
renal function. 

Aldosterone output rises after air enceph- 
alography.'* On the day of encephalography, 
intake of fluid is 

fall in 
urine volume and sodium content, while no 


spontaneous food and 


usually much reduced. There is a 
consistent change in potassium excretion is 
Both 
corticoids in urine increase approximately 


seen. aldosterone and 17-hydroxy- 
twofold. When water and electrolyte intake 
are maintained at control levels by intra- 
venous fluids on the day after encephalog- 
raphy, urine sodium output returns to 
control levels but decreased water excretion 
and increased potassium excretion remain. 
Aldosterone and 17-hydroxycorticoids in 
intake of 
This 


pattern resembles the changes which follow 


urine are increased even when 


fluid and electrolyte is maintained. 


administration of exogenous corticotropin 
and might reasonably be attributed to in- 
cortico- 


creased endogenous secretion of 


trophin. 


Aldosterone, Sodium Retention, 
and Edema 


Measurable amounts of fluid escape from 
capillaries when venous pressure is raised 
acutely or when the colloid osmotic effect of 
plasma proteins is reduced. Nevertheless, 
it is not always easy to explain the appear- 
ance or relief of edema on the basis of 
venous pressure or plasma proteins. Changes 
in renal excretion of sodium play a leading 
role in the collection or removal of edema. 
Diminished renal blood flow may accompany 
sodium retention in some cases, but in other 
instances, blood flow and glomerular filtra- 
tion rate are normal. The antidiuretic hor- 
has little 


mone, 


vasopressin, immediate 
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The moderate 
water retention which follows continuous 
administration of vasopressin is generally 


effect on sodium excretion. 


followed by sodium loss through the kid- 
neys. 

In patients with Addison’s disease, acci- 
dental overdosage with deoxycorticosterone 
reduces urine sodium excretion sharply and 
is often followed by weight gain and ac- 
cumulation of edema. In some instances, 
not only dependent edema but other signs 
and symptoms of congestive heart failure 
appear. These clinical observations stimu- 
lated a search for possible sodium-retaining 
hormones. Biological assay showed that in- 
creased sodium-retaining activity is present 
in patients with diseases of heart or liver 
during accumulation of edema.*® It soon be- 
came apparent that a similar substance, dif- 
ferent from previously known adrenal 
hormones, was secreted by the adrenal cor- 
tex.! After the identification of aldosterone 
from adrenal cortical extract,” crystalline 
material of identical nature was obtained 
from urine of patients with the nephrotic 
syndrome and with congestive cardiac fail- 
The sodium-retaining activity of 
lipid extracts of urine of these patients 
appears to be due solely to aldosterone. 


Adrenal Hormones in Nephrotic 
Syndrome and Hypoproteinemia 
Karly studies showed that the sodium- 
the the 
nephrotic syndrome was sharply reduced 


retaining capacity of urine in 
when diuresis was induced by administra- 
tion of cortisone or corticotropin.** At such 
times, not only was the sodium-retaining 
activity of the urine reduced, but compar- 
able fractions from the urine might actually 
promote diuresis, giving rise to the suspicion 
that a ‘“sodium-losing hormone” might also 
exist. in aldosterone excretion 
could also be accomplished by injection of 
concentrated human serum albumin into 
some of these hypoproteinemic and hypo- 


Reduction 


volemic persons, but aldosterone output fell 
only when the treatment was successful in 
inducing diuresis.2* In other patients, the 
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administration of cortisone or albumin was 
without effect either 
the output of aldosterone, which remained 


on the disease or on 


high while hypoproteinemia and edema per- 
was high- 
est during the stage of accumulation of 
Somewhat lower levels were noted 


sisted. The output of aldosterone 
edema. 
during static maintenance of edema, while 
sodium-retaining activity disappeared en- 
tirely during diuresis. 

The relationship between high aldosterone 
output, low sodium excretion, and increas- 
demonstrated 


early in the course of the nephrotic syn- 


ing edema is most readily 


drome. In cases of longer duration, other 
factors must contribute to the imadequacy 
of sodium excretion, 
return to 


which does not reg- 
aldosterone 
output falls spontaneously or after admini- 


ularly normal when 
stration of amphenone (1,2-bis-| p-amino- 


phenyl ]-2-methyl-1-propanone dihydrochlo- 
ride) (Tig. 6). 

Improved water excretion and correction 
of hyponatremia frequently precede effective 
urinary excretion of sodium during treat- 
ment of nephrosis with cortisone or corti- 
cotropin. It has recently been recognized 
that corticosteroids may improve water ex- 
other 


Prednisone has been recommended because 


cretion in forms of edema, also. 


of its relatively minor sodium-retaining ac- 


tion. In patients with intractable cardiac 
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4 


ALDOSTERONE 
/DAY 


17- HYDROXY- 

CORTICOIDS 
mo/oay ° 
DAYS | 2 3 4 5 6 


10-4 


Fig. 6—Administration of Amphenone _ to 
edematous patient with nephrotic syndrome. Note 
marked fall in aldosterone excretion (bioassay). 
modest but definite increase in urine sodium, and 
decrease in urine potassium. Creatinine clearance 

was reduced to less than one-third of normal in 
this patient. 
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cautious administration of 


nisone may be followed by 


failure, pred- 
diminution in 
aldosterone excretion and improved. effec- 
tiveness of diuretics, as well as improved 
water excretion 
40 


and correction of hypo- 


natremia.*® In cirrhosis with ascites, also 
prednisone may be helpful in elimination 


of fluid in selected cases.*! 


Congestive Heart Failure 


In congestive heart failure, accumulation 
of edema is associated with high aldosterone 
levels and reduced sodium in urine.’ The 
physiological disturbances in heart failure 
are complex, and it would be an oversimpli- 
fication to imply that aldosterone is the sole 
or invariable sodium retention 
Abnormalities of peripheral hemodynamics 


and capillary exchanges, 


cause of 


renal blood flow, 
and glomerular filtration rate may all play a 
part, although no single one of these con 
trols renal sodium excretion. 
heart 


Experimental 
like its human 
analogue, is accompanied by increased so- 
dium reabsorption by the renal tubule, which 
is not adequately explained by reduced 
glomerular filtration.** Removal of the 
adrenal glands of dogs prevents the sodium 
retention of heart failure.** 


failure in dogs, 


Administration 


of deoxycorticosterone under these 


condi- 
sodium retention and 
These observations suggest that a 
sodium-retaining 
adrenal cortex 


tions is followed by 
edema. 
factor arising the 
is necessary for the develop- 
ment of edema in congestive failure. 
Adrenal function normal in 


patients with heart disease who are not col- 


is usually 

lecting edema with a normal diet. Increased 
aldosterone output is associated with “right- 
sided” heart failure.** There is little increase 


in aldosterone with congestion of the pul- 


monary circulation alone, but when general 
edema and ascites appear, the aldosterone 
output rises. The highest levels are seen 
in patients with intractable edema and very 
low urine sodium. 

High aldosterone levels in heart failure 
may decline somewhat after sodium load- 
When compared with normal per- 
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sons, however, more sodium chloride must 
be giver, ‘nore extracellular fluid is retained, 
less sodium is excreted, and aldosterone 
usually does not disappear from the urine 
in heart failure. The difference between the 
range of Ke:Nag ratios in Figure 5 sug- 
gests that the response to potassium de- 
ficiency and sodium retention in edematous 
patients is parallel to normal but that much 
greater alterations in body electrolyte con- 
tent are tolerated in edema without suppres- 
sion of aldosterone. One can speculate that 
the fluid fails to 


repair the defect of fluid distribution or 


excess of extracellular 
hemodynamics which stimulates aldosterone 
secretion, but we must learn more about 
control of aldosterone secretion before these 
phenomena can be defined. 

Sodium depletion by diet, diuretic, or 10n- 
exchange resin varies in its effect on heart 
failure. In patients with intractable edema, 
aldosterone output increases, and sodium 
excretion is ineffectual. In less severe cases, 
especially when combined with rest and 
digitalis, the patient may respond well, with 
relief of symptoms and signs of congestion 
salt 


water, which persists even after diuretic 


and with adequate diuresis of and 


therapy has stopped. In these latter cases, 
fall 


normal during sodium elimination. 


toward 
This 


result is opposite to that seen after sodium 


aldosterone output tends to 


deprivation and use of diuretics in normal 
subjects and suggests that the abnormality 
which stimulates aldosterone secretion has 
been improved by the diminished congestion 
and edema. 

The concentrations of sodium in sweat, 
saliva, and stool are reduced when high 
aldosterone levels occur in adrenal tumor, 
heart failure, and some related conditions. 
It is evident that not only the renal tubules 
but other structures are called on to con- 
serve sodium in these cases. These findings 
help to account for the limited effectiveness 
of ion-exchange resins in removing sodium 
from patients with refractory edema. 
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Diseases of Liver 


Aldosterone excretion is increased during 
accumulation of ascites in patients with cir- 
rhosis of the 36.37 In these patients 
with normal glomerular filtration rate, it 


liver 


appears likely that aldosterone is responsible 
for sodium retention. It is not easy to decide 
whether this increase in sodium-retaining 
hormone initiates or follows the collection of 
extracellular fluid into the abdominal cavity 
in the initial stages. When ascites is being 
accumulated, it is evident that an abnormal 
fraction of the retained salt and water is 
diverted into the peritoneal cavity and that 
the administration of sodium to such sub- 
jects does not suppress aldosterone output 
as it does in normal man. On the other hand, 
sodium restriction, the use of diuretics, or 
paracentesis usually increases aldosterone 
output, 

Patients with hepatitis may show a transi- 
tory increase in aldosterone excretion at the 
height of their disease. In general, patients 
with liver disease have higher levels of 
aldosterone than comparable patients with 
edema due to other causes. This may pos- 
sibly be due to diminished inactivation of 
aldosterone in the liver, so that a higher pro 
portion of the secreted hormone appears in 
the urine in biologically active form. More 
definitive information on this may be se- 
cured when it becomes possible to measure 
metabolites in the urine. 


Idiopathic Edema with 
Hyperaldosteronuria 


described who had 
edema without obvious explanation other 
than a high aldosterone excretion.***9 We * 


Patients have been 


have studied a series of 15 women between 
the ages of 33 and 61 years, generally in- 
telligent and conscientious persons living 
and working under some strain and having 
symptoms of tension and emotional lability. 
These which 
factors, 
fatigue, and emotional reactions, This edema 
was not related to the menstrual cycle, al- 
though some exacerbation might occur with 


patients showed edema 


fluctuated with environmental 
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the menses. Five of these patients had 
dysuria and other complaints referred to 
the bladder without objective urological ab- 
normality. One patient suffered from 
vertigo, and in another instance papilledema 
was noted. There was a history of obesity 
or unusual weight loss before the onset of 
edema in several of these patients. Edema 
could be eliminated by diuretics or low- 
sodium diet, at least for a time, but any 
relaxation of the sodium restriction was 
followed by weight gain and return of 
edema. In most of these patients, arterial 
pressure was normal, and venous pressure 
was not increased. A few dilated superficial 
leg veins were noted in some instances, but 
no evidence of obstruction of the deep veins 
was present. There was no evident ab- 
normality of heart, circulation, thyroid, 
liver, or kidneys. The blood was normal 
both on hematologic and on chemical ex- 
aminations. 

The output of 17-ketosteroids and 17- 
hydroxycorticoids was not remarkable, but 
high aldosterone output was associated with 
Instead of the 
normal suppression of aldosterone output 


weight gain and edema. 


after heavy loads of sodium chloride, several 
of these patients showed increased aldos- 
terone excretion (lig. 2). The administered 
sodium was not excreted in the urine. When 
judged by the relation of electrolyte excre- 
tion to aldosterone output, these patients 
appear to be less sensitive than normal 
subjects to endogenous aldosterone. — It 
seems likely that aldosterone excess is in- 
volved in the genesis of their edema. 

In the absence of any adrenal enlargement 
demonstrable by tomograms, we have not 
subjected our patients to surgery. However, 
other cases have been reported in which re- 
moval of one or both adrenal glands has 
resulted in temporary improvement.**  Al- 
though some morphologic changes in_ the 
adrenals have been noted at surgery in 
several instances, there is no evidence that 
a discrete cortical tumor was _ responsible 
for the excess of aldosterone. At the 
present time, adrenalectomy should be con- 
sidered only as a last resort. 
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These patients present a well-defined syn- 
drome, which can be recognized by history 
and examination. Although it is possible 
that there may be more than one cause of 
the condition, no obvious reason for 
aldosterone excess exists in most of these 
instances. In the absence of adrenal tumor, 
we must infer some persistent stimulus 
to secretion of aldosterone. Emotional stress 
and anxiety, which can increase the output 


of aldosterone in normal subjects"! 


appear 
to be important precipitating causes of the 
syndrome in these patients. It seems likely 
that aldosterone secretion is regulated by a 
mechanism, part of which is located in the 
nervous system. It is conceivable that 
anxiety and tension may “overflow” into 
this mechanism in a manner analogous to the 
effect of emotion on water diuresis. 


Pregnancy 

Aldosterone excretion increased in 
normal pregnancy, rising to levels of L5ug 
to 30ug. or more in the third trimester. 
Observations on toxemia of pregnancy at 
first suggested that the sodium-retaining 
tendency in this condition might be ac- 
counted for by increased aldosterone output 
However, it is now generally agreed that 
aldosterone output is not greater in toxemia 
than in normal pregnancy.** The output otf 
other corticoids is also considerably in- 
creased in late pregnancy. If progesterone 
and its metabolites promote the excretion 
of sodium,* the increase of aldosterone in 
pregnancy may represent an effort toward 


compensation. It is perhaps significant that 


in pregnancy, as in epidemic hepatitis, 


no correlation has been found between 
elevated aldosterone output and sodium re 
tention or potassium depletion. These obser- 
vations support the idea that interfering 
substances or relative refractoriness to al- 


dosterone may exist. 


Hypertension 


Large doses of deoxycorticosterone, hy- 
drocortisone, or other potent adrenal hor- 
mones, given for some weeks, can cause 
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an inerease in blood pressure in susceptible 
subjects. There is reason to believe that an 
excess of aldosterone may also result in 
elevated arterial pressure, even though most 
patients with high aldosterone levels are 
normotensive, 

Hypertension is frequently present in 
vases of adrenal hyperplasia or tumor 
secreting aldosterone and other cortical hor- 
mones. Other typical findings are discussed 
subsequently. When the tumor is removed, 
blood pressure usually falls toward normal, 
when a normal level of adrenocortical secre 
tion is resumed. 

A number of patients with severe, benign, 
essential hypertension excrete somewhat in- 
creased levels of aldosterone, which are not 
satisfactorily explained by diet or congestive 
heart failure.** The results of adrenalectomy 
mm such cases are less impressive than the 
relief which follows removal of a function- 
ing tumor. In severe hypertension without 
adrenal cortical tumor, bilateral total or 
subtotal adrenalectomy is necessary in order 
to reduce arterial pressure effectively. 
Corticosteroid replacement is limited to a 
narrow range to avoid symptomatic adrenal 
cortical insufficiency with lower dosage or a 
return of hypertension with higher doses. 
The blood pressure in essential hypertension 
appears to be unusually sensitive to cortico- 
steroids, suggesting that adrenal cortical 
secretions are necessary to maintain arterial 
pressure but that other factors play a major 
role. 


Syndrome of Mineralocorticoid Excess 

Certain patients with adrenal adenoma, 
carcinoma, or hyperplasia show arterial 
hypertension and signs of potassium deple- 
tion without other evidences of hyperadreno- 
corticism.*® Retention of sodium is not 
usually clinically obvious as edema, although 
heavy edema may occur. In the mildest 
cases, there are no symptoms.*® Headache, 
dyspnea, cardiac failure, renal failure, or 
cerebral vascular accident can develop later. 
Hypokalemia, often with alkalosis, may lead 
to muscle weakness, periodic paralysis, loss 
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of deep tendon reflexes, paresthesia, and 
cramps. The electrocardiographic changes 
of potassium deficiency are sometimes con- 
fused with those of left ventricular hyper- 
trophy but are corrected after effective 
potassium replacement. 

The nephropathy resembles in some. re- 
spects that seen in other forms of potassium 
depletion. There is loss of concentrating 
power, even when vasopressin is given. 
Urine flow may be profuse, suggesting dia- 
betes insipidus. A small amount of protein 
is found in the urine, and renal function is 
reduced, although seldom to a serious extent. 
There seems to be an increased susceptibility 
to pyelonephritis. Unlike patients with 
dietary deficiency or loss of potassium 
through the bowel, patients with mineral 
ocorticoid excess lose potassium in urine and 
show low titratable cidity, urine pH near 
7.0, and an unexpectedly high ammonium 
excretion.“* contrast to the hyper 
chloremic acidosis of renal tubular insuf 
ficiency, patients with mineralocorticoid 
excess often show hypochloremic alkalosis. 
Whether a selective renal lesion can simulate 
mineralocorticoid excess in every detail 
(“potassium-losing nephritis”) is doubtful, 
since most cases so described have turned 
out to have adrenal hyperplasia or tumor. 

When very large amounts of aldosterone 
were found in the urine of several cases, 
while 17-hydroxy- and ketosteroids were 
normal, it seemed logical to attribute this 
syndrome to “primary aldosteronism.”” The 
syndrome may occur in patients with little 
or no demonstrable excess of aldosterone in 
the urine.4*) Tumors from patients with this 
syndrome have been shown to contain and 
secrete corticosterone or hydrocortisone, 
which can diminish the sodium-retaining ac- 
tion of aldosterone, while enhancing the 
potassium-losing effect.4%°" It is desirable, 
therefore, to use a less restrictive term than 
“hyperaldosteronism.” A term such = as 
“mineralocorticoid excess” might be broad 
enough to include all of the human cases 
with this distinctive syndrome, regardless of 
hormonal pattern, as well as the replica in- 
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duced in normal dogs by prolonged over- 
dosage with deoxycorticosterone. There are 
also mixed forms of the mineralocorticoid 
syndrome with hyperadrenocorticism — of 
other types, 

It has thus become apparent that the meas- 
urement of aldosterone in urine is a less 
reliable diagnostic test than the study of 
renal function and potassium balance. Given 
a clinical situation compatible with mineral- 
find 
hypochloremia, 


ocorticoid excess, one might hypo- 
and 


hypernatremia, but, in some instances, these 


kalemia, alkalosis, 
abnormalities are not regularly present. The 
retention of potassium during the first few 
days on an intake above 150 mEq. per day 
gives some idea of the presence and severity 
of body potassium depletion. Certain typical 
abnormalities of renal function associated 
with potassium deficiency are usually pres- 
ent, and nephrosclerosis or pyelonephritis 
have been described in a number of reported 
cases. If chronic renal acidosis or other 
forms of renal disease were present, these 
might provide an al‘ernative explanation 
for the 


ocorticoid 


disturbance. Mineral- 


lowers the 


metabolic 
eXcess concentration 
of sodium or the ratio of sodium to potas- 
Since the 
adrenal hormones cause far less potassium 


sium in sweat, saliva, and feces. 


loss if sodium is not available, some improve- 
ment may be apparent with a low-sodium 
intake. Administration of potassium salts 
improves hypokalemia and relieves symp- 
toms, although complete replacement of the 
potassium deficit may not be possible. If 
these studies give results compatible with 
mineralocorticoid excess in the absence of 
other valid explanation, surgical exploration 
of the adrenal region is indicated. 

In most of the reported cases, an adrenal 
cortical adenoma, often quite small, was 
found on exploration. In a few cases, carci- 
noma *! or bilateral cortical hyperplasia °* 
Surgical removal of a tumor 
was followed by prompt correction of potas- 
sium Arterial 


was present. 


deficiency. pressure and 


cardiac and renal function returned slowly 
toward normal in most cases, but in a few 


instances of long duration, abnormalities 
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persisted. Renal insufficiency due to nephro- 
sclerosis or pyelonephritis may be aggra- 
vated. Early diagnosis and treatment yield 
superior results in these cases, as always. 


Adrenal Cortical Insufficiency 
Deficient 
other adrenal cortical hormones results in 
clinical 


secretion of aldosterone and 


certain patterns, which should be 
distinguished from other, related, syndromes 
not related to hypoadrenalism. 

In Addison’s disease and after surgical 
adrenalectomy, aldosterone is not detectable 
in urine.“ Unless they are adequately 
treated, these patients are moderate chronic 
sodium losers, who tend to develop hypo- 
natremia, especially under stress. Serum 
potassium concentration is likely to be in 
creased, 

Measures which cause substantial amounts 
the 


normal man are dangerous in hypoadrenal 


of aldosterone to appear in urine of 
patients. Sodium deprivation and potassium 
loading quickly demonstrate the inadequacy 
of electrolyte regulation in adrenal insuf- 
ficiency and often precipitate adrenal crisis. 

The development of “adrenal crisis” after 
stress does not prove that adrenal cortical 
function is completely absent. Some patients 
with clinical evidences of Addison's disease 
have a remnant of functioning adrenal cor- 
tex which is adequate to maintain normal 
levels of hydrocortisone in plasma and urine 
under ordinary circumstances but which 
fails to respond normally to stress or cortico- 
tropin injections.** Since aldosterone secre- 
has such 
inferences based on the assumption that 


tion not been defined in cases, 
aldosterone is absent in all cases of Addi- 


son’s disease must be viewed with some 
reserve, 

Certain infants with congenital adrenal 
hyperplasia suffer from sodium-losing 
syndrome. In our experience, this is usually 
associated with absent to low-normal aldos- 
terone in urine. Increased aldosterone has 
been older children.®’ It 
seems likely that there are a number of 
different patterns of hormone secretion in 


congenital adrenal hyperplasia. 


noted in some 
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Hypopituitarism 

“Adrenal crisis” may also develop in 
patients with hypophyseal or hypothalamic 
lesions, with impaired function and more or 
less atrophy of adrenal cortex. In these 
cases, hydrocortisone secretion is primarily 
reduced. Significant increases of hydro- 
cortisone in plasma, or of metabolites in 
urine, after adequate stimulation with an 
active preparation of pituitary corticotropin 
is valuable in diagnosis of these cases. 
Aldosterone output is usually within the 
range of normal.** 

Hypophysectomy in animals is usually fol- 
lowed by a small reduction in aldosterone 
secretion, while hydrocortisone and cortico- 
sterone output falls to very low levels.1*7? 
In man, hypophysectomy does not depress 
aldosterone secretion immediately.“* On the 
contrary, increased aldosterone secretion is 
likely to follow hypophysectomy if diabetes 
insipidus results in loss of body water. Most 
of these patients tolerate short periods of 
sodium deprivation and are able to reduce 
urine sodium to very low levels. Most pa- 
tients with panhypopituitarism due to disease 
withdrawal without 
significant clinical disturbance, but a few 


also tolerate sodium 
cases of long standing develop hyponatremia, 


asthenia, nausea, and other evidences of 
impending adrenal crisis on the second or 
third day of sodium deprivation. In two 
patients who showed this abnormal clinical 
response, a subnormal rise of aldosterone 
secretion followed sodium withdrawal, and 
sodium continued to be lost into the urine. 
No increase in serum potassium concentra 
tion was observed. When hydrocortisone 
secretion is deficient, impaired diuresis with 
hyponatremia and symptoms of “adrenal 
crisis” may develop acutely without  sig- 
nificant sodium loss and in the presence of 


aldosterone. 


Other Types of Hyponatremia 
It seems likely that impaired diuresis and 
expansion of body fluids may depress the 
aldosterone response which ordinarily occurs 
during sodium deprivation. Thus, certain 
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patients may become “sodium losers’ with- 
out other evidence of adrenal insufficiency. 
Persistent sodium loss through the kidneys, 
with reduced serum 
but without dehydration, is seen in many 
seriously ill patients. This “asymptomatic 


sodium concentration 


hyponatremia” has been noted in lobar pneu- 
monia, tuberculosis of lungs or meninges, 
and other 
bronchogenic carcinoma with metastases, the 


conditions. In two cases of 
sequence of impaired diuresis, expansion of 
body fluids, and reduced aldosterone secre- 
tion has been demonstrated. The suggested 
treatment, water deprivation, may be effec- 
tive in some instances. We have observed 
several instances of persistent hyponatremia 
due to reduced blood volume and impending 
vascular collapse, corrected after administra- 
tion of blood or concentrated human serum 
albumin. Apparently, a number of anti- 
diuretic stimuli can initiate this disturbance. 

Renal sodium loss with dehydration may 
result from renal failure to conserve sodium, 
for example, in diabetic acidosis, in acidosis 
due to renal tubular insufficiency, and in 
“sodium-losing nephritis.”’ In these circum- 
stances, the adrenal cortex responds with a 
large output of aldosterone, which can only 
be suppressed by adequate sodium replace- 
ment and rehydration. 


Hyperkalemia 


A high serum potassium concentration 
may occur in various conditions unrelated 


to adrenal cortical failure, such as renal 


insufficiency, oliguria, and acidosis. Heavy 


potassium loads, endogenous or exogenous, 


may cause disproportionate increase in 
serum potassium concentration in sodium- 
depleted subjects.2* Marked hyperkalemia 
is uncommon in patients with hyponatremia 
in the absence of one of these specific causes. 

A specific deficiency of aldosterone may 
be a cause of hyperkalemia. Patients with 
congenital adrenal hyperplasia or after ad- 
renalectomy, who secrete little or no aldos- 
terone, may show sodium loss and 
hyperkalemia when treated with ordinary 


replacement dosage of cortisone. A curious 
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syndrome has also been described, in which 
an unexplained, acquired, rather specific 
defect of aldosterone led to hyperkalemia 
and heart block.*7 Treatment with deoxy- 
corticosterone or fludrocortisone has been 
effective in restoring mineral balance to- 


ward normal in these cases. 


Drugs Which Interfere with Aldosterone 
Biosynthesis or Action 


Amphenone is thought to reduce bio- 
synthesis and release of aldosterone and 
adrenal cortical secretions in 


some other 


man?" Tigure 6 shows a small increase in 
sodium excretion and fall in potassium out- 
put, which accompanied decreased aldos- 
terone output in a patient with the nephrotic 
syndrome. Related compounds are worth 
exploring, in an effort to find substances 
of sufficiently low toxicity to allow further 
investigation. 

Two new. synthetic steroids appear to 
interfere with the action of aldosterone on 
renal excretion of sodium and potassium.***" 
l'urther investigation is in progress to assess 
the effectiveness and safety of these com- 
pounds in patients with hypertension or 


edema. Figure 7 shows very distinct effects 


(Dr. E. W. 
supplied the 
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Fig. 7.—Administration of “aldosterone antag- 
onist” (SC-5233) to a patient with adrenal 
adenoma and syndrome of mineralocorticoid excess. 
Note increased sodium excretion and reduced po- 
tassium loss in spite of rise in aldosterone output. 
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of one of these substances = in releasing 
sodium and conserving potassium, without 
any reduction in aldosterone output, in a 
case of adrenal cortical adenoma secreting 
aldosterone and other corticoids, with hyper- 
tension and evidences of potassium deple- 
tion. If such results can be confirmed in 
other cases, these aldosterone antagonists 
may fill a real need in investigation and 
diagnosis, as well as a_ possible role in 
therapy. 


Concluding Comment 


The discovery of aldosterone has opened 
up new vistas in physiology, functional 
pathology, and medicine. Investigation has 
moved at a rapid rate, but speculation has 
outrun it by far. A great deal of important 
work remains to be done. Two severe re- 
strictions still limit effective exploration of 
this field. 

First, there is not enough hormone to al 
low full pharmacologic study in man and for 
other clinical investigations. Aldosterone is 
difficult and expensive to extract or synthe- 
size. Present supplies are dependent on the 
generosity of a few pharmaceutical firms. 
the for 
aldosterone secretion in man are so difficult 


Second, methods estimation of 
and laborious that only a few laboratories 
have them. 
aldosterone in urine introduces further var- 
iables but is 


undertaken Measurement of 


feasible in laboratories with 
the special skills required and with ample 
personnel, time, and research funds. 

The physician with an interesting patient 
has little chance of finding some one willing 
and able to measure aldosterone for him on 
demand. Other studies should be made to 
determine whether the case is suitable for 
referral to a special unit with facilities for 
metabolic studies and aldosterone measure- 
ments, 

Considerable fundamental information is 
necessary to interpret the results of aldos- 

{The synthetic steroid, 3-(3-oxo0-178-hydroxy- 
4-androsten-17a-yl) propionic acid y-lactone, Code 
No. SC-5233, was furnished by the Division of 
Clinical Research, G. D. Searle & Co., through 
Winter and Dr. C. L. Gantt 
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First, because of the 
the clinician must 


know what the normal values are by the 


terone estimation. 


variations in methods, 
method which is being used for the deter- 
mination. Second, he needs to know the diet, 
the state of hydration, and the electrolyte 
status of his patient. He will want to know 
not only whether there is any obvious 
disturbance of pituitary and adrenocortical 
function but also the state of the heart, 
circulation, kidneys, and liver, the level of 
plasma and blood 
volume, and perhaps even the mental status 
of certain patients. 


proteins, hemoglobin, 


Since any of these 
factors may modify aldosterone secretion, 
it is evident that aldosterone determination 
is one of the later steps in a thorough med- 
ical and metabolic evaluation of the patient. 
Measurement of this under- 


taken only to answer crucial questions. 


hormone is 


In spite of these difficulties, a consider- 


able amount of information has been 
acquired in a brief time. Even the specula- 
tion may have served a useful purpose in 
stimulating further investigations. 
There seems little reason to doubt 


under 


that 


appropriate conditions aldosterone 
excess can lead to edema or hypertension 
or potassium deficiency. The 
and 
that these specific 
physiological disturbances can be corrected 


results of 
man 
demonstrate 


adrenalectomy in experimental 


animals 


by eliminating the source of excess hormone 
and that they do not recur when a normal 
quota of adrenal hormones is suppled. De- 
pression of aldosterone secretion with am- 
phenone has provided a means of assessing 
the the in edema, 
but this compound has a variety of undesir- 


role of adrenal cortex 
able side-effects which make it unsuitable for 
The 


onists” currently being tested will be useful 


therapeutic use. “aldosterone antag- 
physiological tools and may lead to diag- 
nostic and therapeutic applications. 
Surgical ablation of adrenal tissue to cor- 
rect aldosterone excess is obviously justified 
if adenoma or carcinoma is present and if 
the patient’s condition permits. When bi- 
lateral hyperplasia or hypersecretion with- 
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out anatomic abnormality is present, the 
indication is less well defined. In hyper- 
plasia leading to a syndrome of potassium 
depletion and hypertension, subtotal adre- 
nalectomy may be advisable, since prognosis 
is grave if the situation is allowed to per- 
sist. In idiopathic edema, surgery — is 
usually not justified, since the course ap- 
pears benign and medical treatment usually 
suffices. In edema secondary to disease of 
heart, liver, or kidneys, treatment should 
be directed at the underlying disease which 
is responsible for adrenal hypersecretion. 

Department of Medicine, 
School of Medicine. 


Stanford University 
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The Quicksilver Doctor. By Kenneth Dewhurst. Price, 1 guinea (about $3). Pp. 192 
with illustrations. John Wright & Sons, Ltd., 42-4, Triangle West, Bristol &, England 
1957 
Ever since I read William Osler’s essay about “Thomas Dover, Physician and Buccaneer,’ 

| have been fascinated with the thought that at least one physician was a real pirate. Many 
have been accused, but few, chosen. Dewhurst emphasizes an important distinction I was 
not fully aware of between a buccaneer and a privateer. The buccaneer or pirate took as his 
prize any ship or person, being outside the law, without commission and without regard for 
nationality. The privateer operated under commission of his country as an agent against the 
shipping of his country’s enemies. Dewhurst also tells us that the word buccaneer was derived 
from the word boucan, a process of jerking meat over a smoky fire practiced by the natives 
of the Caribbees. His book is packed with all kinds of miscellaneous information, giving, 
by the bye, a really excellent view of the the deplorable condition of medicine at the time 
Dover flourished. Professional uneasiness, rampant quackery, and harsh jealousy among 
medical men were in gorgeous bloom in a day when orthodox medicine almost always failed 
to cure or even alleviate the common diseases. Medical practice was based on one of the 
great forgotten contributions of “medicine” to the survival of the fittest. It frequently 
conspired to make a mild disorder fatal and a fatal disorder more speedily fatal than was its 
nature 

Dover is still remembered in Britain and on the continent as the inventor of Dover's 
powders used to induce sleep and a gentle sweat and to cure many a self-limited trouble 
Even in his day of unusual people he was a wild and original character. For those who get 
pleasure from a racy narrative, the story tells of the capture of Guayaquil, the battles on 
the high seas—these doings | find delightfully and emphatically piratical and not privateerical 
There were engagements at sea and circumnavigation of the globe under the most primitive 
conditions with Dover as physician and part-time commander of the expedition. The rescue 
of Alexander Selkirk and all the to-do about the Robinson Crusoe tradition are set forth 
against the background of turbulent, brawling, gusty, lusty England some two hundred fifty 
vears ago. Finally, the motley crew and interesting leaders of this wonderful voyage re- 
turned to England. After long and vexatious litigation, long and litigious vexations, the spoils 
were distributed. Dover emerged a wealthy man. But his great wealth, accumulated on the 
high seas, was dissipated in the extravagantly futile investments of the South Sea Bubble, 
which came crashing to the ground in the same sort of sickening shock which some of us 
remember at least hearing about in the stock market crash of 1929. Dover was forced to 
return to practice, where he achieved a name and fame for his contentious nature, his 
pompous and irascible conceit, and his conduct of medical practice based on the exhibition 
of quicksilver for any and all complaints. His bland faith in this as panacea led to his nick 
name “the quicksilver doctor.” 

He published a book, “The Ancient Physician's Legacy,” a potpourri of nostrums, cures, 
household remedies, and brief descriptions of disease. It was a_ pot-boiler, an advertising 
scheme to promote his practice. It did. It had remarkable sales and quickly ran through 
several editions, including some pirated by competitors who could not outwit him and there- 
fore used his book. In addition to his use of quicksilver, Thomas Dover’s “Legacy” was 
forward-looking in its praise of inoculation for smallpox and popularization of cold bathing, 
a true heresy in an unwashed age. Although Dover bled excessively, he did not bleed in 
discriminately for all fevers 

The state of medical criticism of the time is skillfully portrayed by Dewhurst. Among 


the pamphlets “reviewing” Dover's “Ancient Physician’s Legacy” was Daniel Turner’s “The 


Ancient Physician's Legacy Impartially Survey’d”; a pamphlet by the “Mercurialist,” called 


* Communications to this Department may be sent directly to Dr. William B. Bean, 
University Hospitals, State University of Iowa College of Medicine, lowa City, or to ihe 
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‘A Short Review of the Quicksilver Controversy”; another, on “The Use and Abuse of 
Mercury,” by a “Country Physician,” with the rebuttal called “Remarks upon a Late Scurilous 
Pamphlet, a ‘Review of the Quicksilver Controversy,” in which Dr, Turner’s character as 
a “Great and Impartial Historian in Regard to the Same is granted and the Authors own 
Impartiality, Sincerity, Falsehood, and Gross Ignorance are Set Forth.” Another interesting 
and intemperate attack was H. Bradley's “Physical and Philosophical Remarks on Dr, Dover's 
Late Pamphlet.” This book about Dover gives a detailed analysis of all these pamphlets and 
broadsides with their nasty attacks based on hostility or envy. They illustrate the deplorable 
depth to which criticism had sunk and the low state of medicine of the times. But we, with 
a sweeter temperment in a cooler time, must remember that bile is bitter, and black bile, 
melancholy, is one of our four natural humors. 

B. Bean, M.D 


Bilateral Polycystic Disease of the Kidneys: A Follow-Up of Two Hundred and Eighty- 
Four Patients and Their Families. By O. Z. Dalgaard, M.D. Translated by Harry 
Cowan, B.Sc. Price, not given. Pp. 255, with 37 figures. Ejnar Munksgaards Forlag, 
Norregade 6, Copenhagen, 1957 
The physician usually looks at bilateral polycystic disease of the kidneys as an inherited 

condition characterized by enlarged kidneys, uremia, and a gloomy prognosis and lets it go at 

that. Dalgaard has made a painstaking analysis of three hundred fifty patients with bilateral 
polycystic disease of the kidneys, which amply fulfills his stated aim of adding to our knowl- 
edge of the heredity and the clinical aspects of this condition. 

The author began his study by attempting to ascertain all the cases of bilateral polycystic 
kidneys that appeared in Greater Copenhagen from 1920 to 1953, inclusive. He examined the 
card indexes and annual statistics of the medical and surgical departments of the Copenhagen 
hospitals, the autopsy records of the hospitals (143 propositi were culled from 98,000 autopsy 
records), the card indices of the radiology departments of the hospitals (he examined all 
available x-rays of kidneys said to contain cysts of any type), the records of a private clinic 
with an interest in the surgical treatment of polycystic renal disease, and the card indices 
of the Institute of Human Genetics of Copenhagen University. From these sources he 
ascertained 242 propositi. By first-hand contact with available relatives he found another 
one hundred eight persons in whom the diagnosis could be established. He examined autopsy 
records and clinical records of all deceased patients and personally examined all but a handful 
of the living patients. He obtained information in a total of. 1634 close relatives of the 
propositi, adequate to make the diagnosis of polycystic disease unlikely. | believe that the 
author came as close as is humanly possible to finding all the cases of this condition within 
the time and geographical limits he set up. The author's criteria for diagnosis were firm, 
and the data, well presented. His conclusions regarding the genetic aspects of the condition, 
therefore, seem valid. It comes as a shock to realize that in the past we have blithely ac- 
cepted the hereditary nature of bilateral polycystic kidneys on most inadequate grounds. The 
present monograph for the first time corrects this deficiency. An interesting commentary 
on the inadequacies of many clinical observations is the fact that Dalgaard noted that the 
clinical histories of only 15 of the 242 propositi recorded other members of their families 
as having polycystic kidneys and that some kind of kidney disease was noted among the 
families of only another 26 of the propositi, and yet Dalgaard found polycystic kidneys in the 
families of 162 of 232 propositi (he was unable to perform genealogic studies in the case of 
10 of the propositi). 

In addition to the genetic analyses, the data contained in this monograph are presented 
in such a way that the reader obtains a valuable, excellent, and well-documented grasp of the 
diagnosis, natural history, and prognosis of bilateral polycystic renal disease. It is recom- 
mended not only as the most definitive treatise available on this condition but also as a model 


for a careful and thorough study of a disease to which not many physicians are inclined to 


devote much thought. 


Davin P, Earve, M.D. 


Diabetes Mellitus, with Emphasis on Children and Young Adults. By T. S. Danowski, 
B.A., M.D. Price, $13.50. Pp. 510, with numerous illustrations. Williams & Wilkins 
Company, Mount Royal and Guilford Aves., Baltimore 2, 1957. 

This book is noteworthy for its comprehensiveness. The first of three sections is devoted 
to the metabolism of carbohydrate, protein, and fat and to the interplay of the influences of 
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the endocrine glands in both the normal state and diabetes. The second and third section- 
deal with clinical aspects—first, the routine problems of management of diabetes, and second 
its complications. Appropriate discussions of related topics, such as electrolyte balance 
pregnancy, growth, personality, and emotional factors, are included. The illustrations are 
relatively simple charts, tables, and diagrams, which do much to enhance the text 


The author has successfully presented much experimental work and clinical observatior 
to explain present-day concepts. The successive bits of evidence thus derived are nicely 
combined without falling into a “Book of Genesis” style, which this type of presentation fits 
so easily. The subjects of diabetes and metabolism contain many controversial or poorly 
understood points. These are fully considered, and the author usually states his opinion, whicl 
gives continuity and a chance for disagreement to those so inclined. 


This book is not so much to be read as to be studied, for it contains much correlated 
information. It will serve well both for the primary acquisition of knowledge and as a 
reference. The very extensive bibliography accompanying each chapter adds to its value 
for the latter purpose. 


Ropert C. Harpin, M.D 


Adventures in Medical Education. By G. Canby Robinson, M.D. Price, $5. Pp. 338 
with illustrations. Harvard University Press, Cambridge 38%, Mass., 1957. 


Each age, period, and place has a tendency to look upon itself as the greatest, and this is 
better than to have an inferiority complex or mock humility. It is the unusual person who 
can escape from his own preoccupations and experiences to produce valid generalizations 
People fifty years ago, a hundred years ago, or at any other bygone time often wrote as 
though they lived in the best, most exciting, or most advanced age. Any time can claim io 
be current and contemporary, but history compares at leisure. The story of repeated altera 
tions in medical customs, philosophies, and practice, what is so often called cheerfully “modern 
advances,” make it very difficult for any age to judge itself. Canby Robinson’s “Adventures 
in Medical Education” leads us through his early days at the brand new Johns Hopkins, his 
later hospital training, and his residency; the exciting developments of the Rockefeller 
Institute and Rockefeller Hospital; the regeneration of Washington University School of 
Medicine, in St. Louis, under the far-sighted and effectual stimulus of Robert Brookings; 
the rejuvenation and consolidation of Vanderbilt University School of Medicine, and the 
struggles to launch the modern machinery of that vast medical city, the New York Hospital- 
Cornell Medical College, and keep it afloat during the retrenching years of the depression 
In each of these Robinson had intimate, important, and sometimes commanding functions, 
which are detailed factually but without modesty, false or not. Then there was a brief stay 
at Peiping Union Medical College. These events and experiences seem to be merely previews 
of Robinson’s growing emphasis on the social aspect of medicine, which he was able to 
practice at first-hand only after he had been relieved of his responsibilities at Cornell. 

Robinson was one of the pioneers in what we now call psychosomatic medicine in its 
formal sense. He was the first full-time Professor of Medicine devoting his whole attention 
to the relationship of social, emotional, economic, and other environmental factors in the 
precipitation or aggravation of disease and the many related aspects of treatment, con- 
valescence, and rehabilitation. One might look upon the entire story Robinson gives of his 
peripatetic career in developing a number of medical schools along modern principles of 
medical education as a fitting sequel to Abraham Flexner’s report. It is the story of the rise 
of modern American medical education and its keystone, full-time teaching in a university 
setting. One gets a clear view of the usually overlooked contributions of the Middle West to 
Johns Hopkins, notably Billings, from Cincinnati, who as advisor made large contributions 
to the concept and fulfillment of the hospital-medical school complex, and the behind-the- 
scenes operations of Mall, who was a major factor in determining policies which Welch so 
skillfully put into effect. It is unusual for writers these days to be so perceptive as to recognize 
Daniel Drake and the early origins of medicine in the Middle West. Here it reached a high 
level of perfection at a time when it still was floundering at Harvard and many of the Eastern 
schools, which came up with the great rise in medicine following the development of The 
Johns Hopkins Medical School. Likewise the contributions of Michigan to The Johns 
Hopkins is clearly delineated. 
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Occasionally Robinson seems to be carried away with his enthusiasm for those places 
which he knows well. Despite the brilliance of the faculty and the great accomplishments 
of Washington University, it is difficult to believe that the appointment of Dock, Opie. 
Howland, Erlanger, Shaffer, and Terry was “undoubtedly the most remarkable accomplish- 
ment in the history of American medical education,” though none will deny it was an effective 
and fruitful combination. 


One learns from this book, as he can nowhere else so clearly, the fact that America lias 
been much wiser in lavishing her largess on medical expenditures in foreign lands than im 
other ways. Who can think of a development comparable to the oases of Western Medicine 
in China, made possible by men and money from the United States. Despite the turn of 
political events, this influence remains and flourishes 

One of the great risks as well as charms of autobiography is the emphasis upon the story 
teller at the expense of the story. Robinson avoids this, but he does not escape the provincial, 
nay, the parochial, value judgment, the implication that where he is or has been is a great 
place, and the veiled corollary that others need less attention. I had the uneasy feeling that 
Washington University Medical School, at St. Louis, was bounded on the East by Johns 
Hopkins and the Rockefeller Institute, on the West by Peiping Union Medical School, and 
on the Southeast by Vanderbilt. But it is a virtue of autobiography that it is not history 
These tales of Robinson's adventures in medical education, covering the rise and flowering of 
full-time medicine in the United States in a space of fifty revolutionary years, will be a 
valuable source book for future historians 

B. Bean, M.D 


Systemic Arterial Embolism: Pathogenesis and Prophylaxis. By John Martin \skey 


Price, $5.75. Pp. 157, with 45 illustrations. Grune & Stratton, Inc., 381 4th Ave., New 
York 16, 1957 


My anticipation, based on a high regard for Dr. Askey’s writings, perhaps set my hopes 
too high for this monograph. The first third of the book details clinical situations favoring 
endocardial thrombosis. The information is well presented but well known. The middle third 
delves into certain aspects of coagulation and embolism, but the delving is not deep enough 
The last third discusses treatment, emphasizing mitral valvulotomy and anticoagulation. The 
latter is discussed with more enthusiasm and less skepticism than my bias would prefer, In 
this section, particularly, studies from various sources are not critically weighed 

Systemic Arterial Embolism is better than the average clinical monograph. It is clearly 
organized, well written, and easily read. My expectations, and not the book, may account 


for my failure to vibrate to it. Others may not be similarly handicapped 


ANDREW Kerr M.D 


Clinical Gastroenterology. by Eddy D. Palmer. Price, $18.50. Pp. 630, with 216 illustra 
tions. Paul B. Hoeber, Inc. (medical book department of Harper & Brothers), 49 EF. 33d 
St., New York 16, 1957 


Superbly delightful medical reading is Palmer's “Clinical Gastroenterology.” Its untradi 
tional approach to diseases of the intestine and juxtaposed organs has already incited con 
troversy. I take a firm stand with the concepts expressed and the scholarly approach 
exemplified by this book. A questioning attitude, checked at the bedside and in the laboratory, 
commands attention for each unit. To one who is not primarily a gastroenterologist, Palmer's 
approach to these problems is refreshing 

The general internist will find much in the book that agrees with his daily experiences 
on the ward and in the office. In this book, gastroenterology is pushed in the turbulent stream 
of modern medicine. With Palmer’s help, the subspecialty swims well, heading upstream, 
eyes open, efficiently taking in pure air before plunging deeply. The modern outlook reflected 
in this book is not in documenting efforts to make gastroenterology an exact clinical science 
Dull studies are not detailed here. Its modern outlook comes from looking at the patient first 
and his symptoms next. Resisting, on one hand, the slide-rule viewpoint of research investiga- 


tion and, on the other, the free-floating delight of psychosomatic interpretation, Palmer's 


approach remains that of a doctor concerned with the patient. 
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It is difficult to highlight sections of the book. The sections on peptic ulcer, gastric car 
cinoma, irritable colon, and amoebiasis are particularly appealing. The introductory para 
graphs of each section exemplify the pleasant restrained scholarly touch. Throughout, words 
are carefully chosen and well used and convey clearly to the reader the meanings intended. 

It is picayune to note minor errors in this book. The paragraphs on mushroom poisoning 
‘ontain error, The statement about right atrial enlargement causing a shift of the barium 
filled esophagus is probably not correct. The word serendipitous, often used, is misspelled 
The sentence, “There is no sex preference,” is used several times. “Chyme and chyle wait 
for no man” strains the pun too much 

The book reflects good publishing craftmanship. The two-column page is easy to read 
Some of the drawings add very little. The index is adequate. 

Phe book is highly recommended for student and resident reading. The general practitioner 
ind general internist will find it of much help in clarifying their handling of routine patients 
ANDREW Kerr M.D 


For Future Doctors. By Alan Gregg, M.D. Price, $3.50. Pp. 165. The University of 

Chicago Press, 58th St. and Ellis Ave., Chicago 37, 1957 

The death of Alan Gregg last year removed from the scene one of the great medical 
educators and physicians of our time. This statement no doubt seems extravagant, since Alan 
Gregg was never a professor in a medical school; beyond his internship and residency he was 
not a practicing physician. Nonetheless, without academic connection or experience in prac 
tice, his influence has pervaded and improved medical education and medical practice in this 
country. He worked as a member of the Rockefeller Foundation. To a large degree the 
‘onsiderable achievements of the Rockefeller Foundation in medical education are a reflexion 
of the wisdom and leadership of Alan Gregg. He came to be looked upon as a medical wise 
man who could suggest proper therapy for a medical school which was undergoing dry rot or 
could calm feuds among the various dynasties of the splintered specialties of a particular 
medical college. Much of his work as an elder statesman was behind the scenes, suggesting, 
t hint here, a sharp question there. Unobtrusively he helped to obtain the proper jobs for the 
proper people at the right places. Not only did Alan Gregg have wisdom and courage, but 
he had great insight. His ability to express himself in salty and delightful terms is revealed 


in his books and numerous essays and addresses. Anyone interested in American medicine 
will be pleased that the wit and wisdom of these fugitive papers, ephemeral commencement 
uldresses, and forgotten lectures are collected in this book, for the present illumination ot 
future doctors as well as the future improvement of present doctors. 

One of my great pleasures was the exchange of letters and reprints with Alan Gregg 
during the last ten years or so of his life. He knew of many of my interests, and | knew 
some of his. From time to time he would send me out-of-the-way references or apposite 
comments or bits of lore he had picked up on his travels or from recent experience. I learned 
that he could stimulate by praising and could provoke me to all-out performance by the most 
casual aside, a mere hint which became a challenge. Even in his flattery, which at times was 


lavish, he had the curious capacity to stimulate one in the direction of higher achievement 
When one is tired of hearing snide defamation of character or undercutting of somebody's 
work, complaint devoid of critique, and criticism reduced to the level of gossip, it 's a joy 
to receive a letter with hearty and heady comments. Naturally, | treasure his letters, but 
‘ven more, the memory of his luminous presence and his delightful wit. Those who were not 
fortunate enough to know him can get a good look at the kind of man he was from reading 
the sparkling, delightful, and yet serious and extremely thoughtful essays contained in this 
book “For Future Doctors” which The University of Chicago Press has printed, adding 
luster at once to itself and to Alan Gregg’s memory. 
B. Bean, M.D 


Pediatric Cardiology. By Alexander S. Nadas. Price, $12. Pp. 587, with 343 illustra- 
tions. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1957. 
“Pediatric Cardiology” is an eminently readable account of the personal experiences of a 

mature leader in this field. The one real objection is related to the title of the book. It im- 

plies official recognition of a new specialty; it implies approval of further and farther 

cleavage in medicine, and it implies the issuance of an authoritative text. I hope that none 
of these implications have entered Dr. Nadas’ mind, and, indeed, if the book had been entitled 

“pediatric aspects of cardiology,” all would have been well, because this is what the book 
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emphasizes. The volume is a welcome and often delightful supplement to anyone concerned 
with the clinical and laboratory aspects of heart disease. For him the text offers much that 
is useful and informative. For the pediatrician who desires to learn cardiology, the text 
should prove less serviceable, since many important aspects of general cardiology had to be 
treated lightly. The graphic registration which forms the basis for many illustrations is of 
less than optimal quality, and many useful techniques, such as left heart catheterization, the 
analysis of the central arterial pulse, direct oximetry, and differential dye analysis, are 
entirely omitted. There are some who consider the omission of differential dye oximetry 
during a right heart catheterization in congenital cardiac disease a punishable crime. The 
author may be less interested in such technical matters, but the ambitious title does require 
a somewhat broader and more careful coverage of these aspects. By and large, however, these 
are minor objections. 

Clinical cardiology now requires a full integration of the observation obtained by “physical” 
diagnosis (a curious misnomer) with various and often difficult laboratory procedures, much 
as modern hematology relies heavily on blood smear, biochemistry, and hematocrit tubes 
Dr. Nadas provides this integration on almost every page and yet manages to retain the charm 
of a personal narrative based on a wealth of often unusual case material. This is an accom- 
plishment which is notably lacking in many of the modern texts of cardiology and internal 
medicine. Thus, the book is welcome 


Hans H. Hecut, M.D. 


The Electrophysiology of the Heart. Hans H. Hecht, Consulting Editor. Price, not 
given. Pp. 493, with 274 illustrations. The New York Academy of Sciences, 2 E. 63d 
St., New York 21, 1957 
This volume, published as Article 6 of Volume 65 of the Annals of the New York 

Academy of Sciences, is the result of a conference organized by Dr. Hecht and held at the 

Academy in February, 1956. It contains the text of the papers presented at the conference, 

as well as the discussion following them, augmented and brought up to date where necessary 

and provided with an extensive bibliography. Forty-four of the most distinguished physiolo- 
gists and clinicians from all over the world contributed original papers, and a score more 
participated in the discussions and round-table conferences. The result is a lasting recapitula- 
tion and summary of our present-day knowledge concerning the electrical events in the heart 

which are responsible for the electrocardiogram and a fitting monument to Dr. Frank N 

Wilson, who first applied the principles of biophysics and mathematics to the interpretation 

of clinical electrocardiograms and to whom the conference was dedicated. Dr. Hecht has 

done an outstanding job of editing in arranging the separate presentations in a logical and 
readable sequence and has filled in any gaps in the continuity of thought which may have 
been left by the separate speakers 

The book is divided into five parts: 1. the cellular events during the cardiac cycle; 2. spread 
of the impulse through cardiac muscle; 3. cardiac recovery; 4. distribution of electric poten- 


tials in volume conductors, and 5. analysis of the surface electrocardiogram. Part 1 will 
give the clinician insight into the biochemical and metabolic processes which are the basis 
of the electrocardiogram. Part 2 will help him interpret the QRS complex and the conduction 
disturbances and also contains a most advanced and clinically significant discussion on the 
nature of anomalous ventricular excitation or the Wolff-Parkinson-White syndrome. Chapter 
3 discusses the nature and significance of the T and U waves and the ventricular gradient, 
while Parts 4 and 5 discuss the vectorcardiogram as well as electrocardiographic changes due 
to extracardiac factors, such as the peculiarities of leads and conductivity of the tissues 
surrounding the heart. The book will be very useful to every clinician who wants to gain a 
deeper understanding of the electrocardiogram and cardiac irregularities and indispensable 
to all those who want to contribute, themselves, to the development of these fields of interest 
E. Lepescukin, M.D. 


Chemistry of the Lipides as Related to Atherosclerosis. l}y Irvine H. Page, M.D. Price, 
$8.50. Pp. 342. Charles C Thomas, Publisher, 301-327 FE. Lawrence Ave., Springfield, 
1958. 

To most physicians atherosclerosis is a disease enshrouded in mystery. They are puzzled 
by the confused state of knowledge regarding basic causes and treatment. However, it is 
clear that atherosclerosis appears to be a disorder of lipid metabolism. The past ten years 
have seen a great surge of interest and work in lipid metabolism. A large amount of in- 
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formation, shedding light but not certainty on some aspects of atherosclerosis, has been 


accumulated. Most of this information is scattered so diffusely and in such quantity through- 


out the medical literature that one person can no longer gather in this wealth of knowledge. 
Nor is he in a position to interpret the specialized chemical and physiological details. There 
is a need for periodic publications which will bring together in one volume the most important 
basic science contributions in this field 

In May, 1957, a symposium was sponsored by the National Advisory Heart Council to 
deal with the “Chemistry of Lipids as Related to Atherosclerosis.” Ninety-five scientists par- 
ticipated in providing a much-needed synthesis of knowledge. This book of the same title 
and edited by Irving Page resulted from their discussions. It offers eighteen separate essays, 
each by a recognized authority, on various phases of lipid metabolism, ranging from the 
digestion and absorption of fats, their transport and deposition, to their synthesis and oxida- 
tion. The lipoproteins and the clearing-factor enzyme, lipoprotein lipase, are covered 
thoroughly. The phospholipids, the sphingolipids, the unsaturated fatty acids, and the non- 
esterified fatty acids are topics of individual discussion. One essay deals with the control 
of serum lipid levels exerted by the various dietary fats. Of great value is the discussion 
which follows each presentation. Here all ninety-five of the participants in this symposium 
have an opportunity to offer comments or points of disagreement based upon their own 
individual experiences. Finally, the bibliography of each discussion is complete and up to 
date. 

This book can be recommended to physicians, chemists, physiologists, and nutritionists 
The editor, the participants, the National Advisory Heart Council, and the publisher are to 
be congratulated on their splendid effort. 


WILttAM E, Connor, M.D. 


The Incurable Wound. By Berton Roueché. Price, $3.50. Pp. 177. Little, Brown & 


Company, 34 Beacon St., Boston 6, 1957. 

Today's murder mystery may have a physician as amateur detective. Even more un- 
pleasant is the situation that the physician too often is suspected of the crime. Indeed, he 
may even be guilty of it. Thus the role of the physician in society is reflected in the dim 
view taken of him and his activities by the average writer of modern detective stories. I have 
often wondered why so many exciting medical mysteries have been given so little publicity 
and have so rarely been seized upon as the theme for novels, short stories, or even popular 
mystery writing. It would appear now that this deficiency is on the way to being corrected. 
Perhaps Berton Roueché single-handed may fill this deficiency and even lead others to his 
own now unique distinction in using scientific and medical themes in well-written and exciting 
stories full of mystery and suspense. In an earlier book, “Eleven Blue Men,” he cracked 
this neglected front. The stories in “The Incurable Wound” all appear originally in The New 
Yorker. Some are presented as simple narratives; some, as interesting reports, and others, 
more or less as mysteries. A victim of amnesia is described with sympathy and accuracy in 
one tale. Rabies and its newly recognized host in this country, the bat, is described in a way 
resembling the more macabre tales of Edgar Allen Poe, though without the same final and 
fatalistic horror. Occupational and domestic poisons, some in the forms of simple medicines 
of which our society seems to make five new ones for every one it discards, are presented 
graphically. Roueché describes the unhappy poisoning of children by careless parents or by 
the children’s exploring propensities and the accessibility of candy-covered pills, samples in 
the physicians’ mail. The strange distortions of personality occurring in someone going off 
the track under the influence of steroids is presented graphically with insight and with great 
artistry. The physician who likes his murder mysteries cleaned up a bit and who enjoys 
reading excellently written documentary tales of medicine full of fascination and curiosity 
will find “The Incurable Wound” a splendid antidote for so much that is hostile to the 
physicians—the outbreak of antimedicine and antiscience in the contemporary press. One 
annoying cliché in all the stories was the author's self-conscious seeking for the anonymity of 
his subjects which he explained in an already self-evident way by saying “I'll call him so- 
and-so.”. This is an inconsequential blemish. I do not even know why it annoyed me. It 
should not detract from the stories which reveal a writer able to whet popular interest in the 
incomparable manner of the early de Kruif. 

B. Bean, M.D. 
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Peripheral Vascular Disease. By \. J. Barnett and J. R. E. Fraser. Price, $9.50. Pp. 
219, with illustrations. Cambridge University Press, 32 E. 57th St.. New York 22, 1955. 


It is difficult to put out any new and useful information about peripheral vascular disease 
unavailable to practitioners in this country from the standard textbooks of Allen, Hines, and 
Barker; Wright; Abrahamson; and the British treatise on the same subject by Martin, Lynn, 
Dible, and Aird. This book by Barnett and Fraser is based on the Stawell Memorial Prize 
of the British Medical Association (Victorian Branch for the year 1952). It is a sound 
general discussion of peripheral vascular disease. The historical review includes a good 
many items not often found in such books: a longer discussion of the physiology of blood 
vessels and a detailed investigation of the methods of diagnosis of arterial insufficiency and 
of the pathology of peripheral vascular disease. The main and longest chapter describes the 
clinical features of peripheral vascular disease and is followed by a short essay on treatment 
Thus it follows the orthodox textbook style and is a satisfactory presentation of the problem 
The illustrations are not outstanding, though there are enough line drawings to supplement 
the photographs. This book will appeal more to the undergraduate student and beginner than 
to someone who has had much experience in peripheral vascular disease. It is not nearly as 
complete or detailed as the texts already available. The price seems high 

B. Bean, M.D 


Health and Medical Care in New York City: A Report by the Committee for the Special 

Research Project in the Health Insurance Plan of Greater New York. Price, $7.50. 

Pp. 275. Commonwealth Fund, Harvard University Press, Cambridge 38, Mass., 1957. 

This velume is the first report of a questionnaire survey on medical care, including pre- 
ventive medicine, begun in 1952 under the surveillance of a special study group of the Health 
Insurance Plan of Greater New York (H. I. P.). The book contains thirteen chapters and 
eight appendices which together form a wealth of information on prepaid medical care. 
Chapters cover the following items among others: objectives and methods of the household 
survey; insurance status of household members; physician contacts, 1951; persons and families 
with family physicians; pediatric services; morbidity, disability and medical care related to 
specific illness conditions; hospital expenses, 1951; attended dental conditions, and preventive 
health services. The appendices relate to survey methodology and sampling design, with a 
record of detailed statistical tables on file. 

The undertaking of H. I. P. in 1947 was a pioneering venture of the first magnitude in a 
relatively uncharted field. Much money has gone into this study, and this book describes the 
preliminary findings of medical care experience of enrollees of H. I. P. and compares this 
with the experience of families in New York City who were nonenrolees in the plan. It is 
doubtful that the comparison answers the posed questions satisfactorily. 

The book appears to be candidly written, and the authors realize that medical care is fluid 
and that this is at least the story of one “beginning” in the field. The preface and foreword 
do much to present the inherent problems associated with a medical-care undertaking of 
this kind, and Parran states in the foreword, “As might have been expected, the present study 
raises almost as many questions as it answers.” Supplementary reports are proposed. The 
material presented in this volume is of great value to persons interested in medical care and 
to those concerned with developing a medical care program. 

FRANKLIN Tor, M.D 


Endocrine Pathology of the Ovary. By John McLean Morris, M.D., and Robert E. 
Scully, M.D. Price, $8.50. Pp. 151, with 75 illustrations. C. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, 1958. 


This small volume is unique in that it presents an up-to-date endocrine interpretation of 
ovarian pathology. The authors are cognizant of the ambisexual nature of the origin of 
some tumors and also of the ambisexual action of some of the steroid hormones. Their dis- 
cussion of the non-neoplastic abnormalities, such as hyperthecosis and stromal hyperplasia, 
is of special interest. 

The text is well written and well organized. The illustrations are excellent. Each chapter 
is documented by a well-chosen bibliography. 


James T. Brappury, Sc.D 
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The Springs of Virginia. ‘Third edition. By Perceval Reniers. Price, not given. Pp. 

301, with illustrations. University of North Carolina Press, Chapel Hill, N. C., 1955. 

To those who have had the good fortune to visit Hot Springs or the White Sulphur 
Springs in the Virginias it will be no great surprise that these outstanding resorts are all that 
remains of a flourishing culture which reached a peak perhaps a hundred years ago and 
dwindled after the Civil War. Probably the Civil War was only a minor factor in the decline 
and decay of the Virginia spas. Some people today believe that the spring resorts of the 
mountains will come back into their own when the current cult of sunburned nudity at the 
beach dies out, as all cults have a way of doing. There seems to be no evidence that this 
trend is weakening notably at the moment. But as James Baker and others have pointed out 
so skillfully, the main reason for the flourishing of the springs at a time when Virginia 
included what is now West Virginia was the numerous epidemics which plagued the South 
and gave a healthy reason for escaping seaboard cities and those along the Mississippi 
Perhaps equally weighty was the need to get away from a hot humid environment to the 
cool of the mountains. But even beyond this we have the still strong forces of snobbishness, 
of keeping up with the Joneses, and a marriage market among the elite which had developed 
to a high level of efficiency during the heyday of the 1850's. 

In addition to these forces, there were others pro or con, such as the general economic 
situation, the price of tobacco and cotton, and the coming and going of panics and of boom 
times. Perceval Reniers has given a delightful story of the “curing” and mating, the one 
for the older, the other for younger generations, which went on furiously side by side for 
well over a century. In this charming book you will find legends of many a cure in the 
strange life of the spas whose waters were impregnated with minerals, heat, and fashion. 
Here are spread before us the glamor girls of their day, the Southerner and his ladies on 
parade during the last flowering of chivalry in the old South, the food, the gambling, the 
dances, costumes, the music, the tremendous crowding during the peak season of popularity. 
Here in peacock alley we have the social peak order in the social hierarchy of the long lost 
South. Social prestige rather than any therapeutic virtue of the fetid and foul-smelling waters 
determined the popularity of any particular spa. The medical effects of this whole program 
were never closely evaluated. The function as a social safety valve and marriage mart ful- 
filled a valuable function well. 

B. Bean, M.D. 


The Respiratory Muscles and the Mechanics of Breathing. I}y k. J. Moran Campbell, 
M.D., Ph.D., B.Se.(Lond.), M.R.C.P.(Lond.). Price, $4.25. Pp. 128, with 32. illustra- 
tions. The Year Book Publishers, Inc., 200 E. Illinois St., Chicago 11, 1958. 

This is a thorough description of the performance of the muscles used in_ breathing. 
Included are history of previous concepts of the role played by various muscle groups, the 
anatomy and mechanical actions of respiratory structures, and electromyographic data ob- 
tained during respiration. These are correlated by the author to present a concept of the 
mechanics of breathing. The muscle groups so studied include those of the thorax, neck, 
back, abdomen, and larynx. They are studied both in quiet respiration and in varying degrees 
of hyperventilation. Most studies were done on normal patients, but some data are included 
on emphysematous subjects. A brief discussion of control and coordination of respiratory 
muscles and the work of breathing is included. There is also a discussion of the pressure- 
volume diagram of the thorax. 

The material is presented in a concise manner and in terminology which is readily under- 
stood. Graphs and actual recordings are used to clarify the presentation. This report is 
one of physiology and not of clinical disturbances in respiration. It is a complete collection 
of the currently available information on this subject. A large bibliography and an appendix 
describing techniques and methodology is included in the book 

WiiiIAM B. HAMILTON 


Clinical Gastroenterology. By Eddy D. Palmer, M.D., F.A.C.P. Price, $18.50. Pp. 630, 
with 216 illustrations. Paul B. Hoeber, Inc. (medical book department of Harper & 
Brothers), 49 E. 33d St., New York 16, 1957. 

Dr. Palmer has written a book whose subject matter is precisely what the title in- 
dicates, namely, clinical gastroenterology. As he states in the preface, experimental gastro- 
enterology is not discussed and emphasis has been placed “on those subjects which seem to 


have special meaning for gastroenterology as it is practiced during the present era.” This 
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book tells the story of clinical gastroenterology as it is seen and practiced by the author. It 
fills a definite need in the present-day literature and should be a valuable aid to all practi 
tioners of medicine except those working in narrow subspecialties. 

Most phases of gastroenterology are well covered, with the exception of the liver. There 
is a brief discussion of jaundice, and the section on liver-function tests is sketchy. The part 
on the esophagus is well done, as would be expected in view of Dr. Palmer's well-known 
interest in that portion of the gastrointestinal tract. In the discussion of cardiospasm, the 
methacholine (Mecholyl) test is mentioned, but no directions are given for its performance, 
its value is not debated, nor is the previous work on the subject referred to in the bibliography. 
It is strange that such useful information is omitted in a volume intended primarily for 
the practitioner 

Nearly all the discussions on therapy are of a good common-sense variety, and many 
helpful hints are included. This is especially true of the sections on the treatment of hepatitis 
and of chronic ulcerative colitis. 

Dr. Palmer writes in a very readable and even entertaining style. It is in sharp contrast 
to much of the stilted grammar and sentence construction of present-day medical literature 
1 find this a delightful change. There are many “informal” descriptive phrases scattered 
throughout the book. For instance, in discussing the personality of persons with chronic 
nonspecific proctitis, the author states “momism is not found. Some patients seem to be 
calculators and big dealers.” Included in the book are good discussions of some of the 
uncommon conditions in gastroenterology, such as proctalgia fugax and hysterical non- 
gaseous abdominal distention. In the preface the author says that “eponyms are used freely, 
for the practice of medicine without eponyms is like the practice of law without trial 
precedents.” However interesting eponyms may be, it seems to me that one is taking things 
a little far when hemorrhoids are referred to as St. Fiacre’s disease, 

I believe that the most disappointing part of the work is the bibliography. For some 
reason the statement “woe be to the gastroenterologist whose mind is a bibliography” appears 
in the preface. I am not certain what the author means by this, but apparently he uses it as 
a reason for keeping the bibliography short. The references given are those which were 
thought to be important by the author. However, there are many notable omissions, such as 
Ratnoff’s and Patek’s classic article on cirrhosis and Alvarez’s paper on hysterical abdominal 
proptosis. The very brief bibliographies at the end of each chapter do not save space, as 
additional references could have been added to every chapter except one without increasing 
the number of pages. For instance, on page 82, at the end of Chapter IV, only eight 
references are given and the remainder of the bibliography page, amounting to some three- 
fourths of the writing area, is left blank. I am sure it would have been of help to readers 
if a larger bibliography had been included. 

The book is attractively and sturdily bound, and it is printed on excellent paper in good 
legible type. The illustrations are numerous and well done, and many representative 
roentgenograms are included. 

I trust that the reader of this review does not conclude from my comments that this is 
not a worth-while volume, for I mean to convey just the opposite, namely, that this is a 
good, well written, and, at times, entertaining book on clinical gastroenterology. 


James A. Cuiirron, M.D. 


Die Lungenarterienbahn bei angeborenen Herzfehlern. Zwanglose Abhandlungen aus 
dem Gebiet der normalen und pathologischen Anatomie, No. 2 (Edited by Prof. Dr. W 
Jargmann and Prof. Dr. W. Doerr, Kiel). By Priv.-Doz. Dr. K. K6éhn and Dr. M. 
Richter, Berlin. Price, single copy, $7; subscription, $5.60. Pp. 112, with 52 illustra- 
tions. Georg Thieme Verlag, Herdweg 63, (14a) Stuttgart N, 1958. 

The changes in the pulmonary vasculature found in congenital and acquired heart disease 
have long been known. However, with the advent of cardiac surgery our understanding 
of the processes involved has become a problem of practical importance. Even though an 
extensive literature on the subject has accumulated, no general consensus of opinion exists 
as to the etiology of these pulmonary vascular changes, the underlying pathophysiologic 
mechanisms involved, and the interpretation of the anatomical substrate. This very timely 
publication is based on the examination of the lungs of forty-one patients with congenital 
heart disease by the pathologist. A short review of the embryology, anatomy, and physiology 
of the pulmonary vasculature precedes the description of the microscopic findings of the 
heart and lungs for each patient. 
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The histological findings in the lungs are reported in detail and illustrated with black- 
and-white photomicrographs of good quality and a few schematic drawings. The clinical 
histories are short and sketchy and are absent in eight of the cases. No hemodynamic data 
are presented. In the third part, the findings are discussed systematically with an extensive 
review of the existing world literature, as documented by a bibhography of over five 
hundred references. 

The cases are divided into three groups. Group 1 comprises twenty-one cases with 
congenital anomalies accompanied by increased pulmonary flow, with or without increased 
PA pressure and resistance, such as patent ductus arteriosus, interatrial and interventricular 
septal defects, anomalous pulmonary venous return, Eisenmenger syndrome, and complete 
transposition of the great vessels 

The seventeen patients in Group 2 represent malformations usually associated with 
diminished pulmonary flow and normal or low pulmonary artery pressures. They include 
tetralogy and pentalogy of Fallot, Ebstein’s disease with open foramen ovale, pulmonary 
atresia with patent ductus, and pseudotruncus arteriosus. 

There were only three patients in Group 3, all of whom had coarctation of the aorta, 
representing an anomaly that leaves unaltered the pulmonary flow and _ pressure. 

The age of the patients varied between a few days and seventy years. In a few very 
young infants, no characteristic changes of the pulmonary vasculature were found. In_ the 
remaining patients, four distinct groups of alterations were observed: 

1. Changes found particularly in the large and medium-sized pulmonary arteries, which 
were characterized by hyperplasia of the vessel wall, with fibrosis of the adventia, fibrosis or 
elastosis of the media, and artheromatous or fibrous intimal thickening. These manifestations 
of “simple pulmonary artery sclerosis” were seen predominantly in patients in Group 1 
with increased PA flow and were age-dependent. The casual relationship of these lesions 
to altered fluid mechanics, i. e., increased flow pressure and to hypoxemia, are discussed. 

2. Alterations particularly of the small arteries, arterioles, and precapillaries, which 
were manifested by fibrinoid median necrosis, elastolysis, verrucous cellular or fibrous intimal 
thickening, extensive thrombosis with or without recanalization, and lymphocytic-histiocytic 
or leukocytic vessel wall infiltrations. These changes were unrelated to age and found 
equally frequent in Groups 1 and 2, i. e, in patients with very different pulmonary 
hemodynamics. In view of the presenting morphology and because frequently a rheumatic 
verrucous endocarditis was also present, the authors interpret these changes as manifestations 
of a true arteritis on an allergic-rheumatic basis. Their similarity to such entities as 
“thrombarteritis obliterans Wiese,” “thrombarteriopathia pulmonum  Bredt,”  periarteritis 
nodosa, giant-cell arteritis, and rheumatic arteritis is stressed. Mechanical hemodynamic 
factors are discussed and believed to act merely by creating a locus minoris resistentiae. 
Altered Oz and COs tension is acknowledged as a contributory factor. 

3. Changes characterized by fine endothelial septation of the small pulmonary arteries 
and hemangioma-like vascular conglomerates are described. In the American literature these 
lesions are usually interpreted as end-stages of recanalized vascular thrombosis. On_ the 
basis of their studies, the authors advance the interesting theory that these lesions represent 
true congenital vascular anomalies. 

4. The frequent occurrence and extensive development of vascular anastomoses between 
bronchial and pulmonary vessels and subpleural giant capillaries are emphasized. In the final 
analysis the authors stress the multiplicity of factors involved in pulmonary vascular changes 
in congenital heart disease and the absence of a uniform morphology and pathogenesis. 

This monograph is well written, makes for stimulating reading, and presents a systematic 
review of the subject. 

Hans U. Wessex, M.D. 


Spondylitis Ankylopoetica (Morbus Striimpell-Marie-Bechterew). By Prof. Dr. Victor 
R. Ott and Prof. Dr. Hans Wurm. Price, $9.50. Pp. 246. Dr. Dietrich Steinkopff Verlag, 
(16) Holzhof-Alee 35, Darmstadt, 1957. 

This 246-page paper-bound volume is more than a monograph. It can be used as a 
textbook dealing with this particular type of arthritis, and it is thoroughly and adequately 
presented by the two authors. It should be in the hbrary of every specialist in the treatment 
of arthritic diseases and available as a reference book to every physician who treats arthritis 


in anv of its forms. This is the third book of a series which has been planned under the 
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direction of Prof. Dr. Rudolf Schoen, Director of Medicine in the University Clinic and 
Polyclinic in G6ttingen, Germany. The title for the entire series of books, of which this 
is one volume, is “Der Rheumatismus.” 

There are eighty beautifully reproduced illustrations, including roentgenograms, photo 


micrographs, and photographs of completely ankylosed spines, which have been prepared by 


some special technique. Some of these spines were photographed after they were split 
saggitally, and these photographic illustrations are remarkable in that a single photographic 
print appears to have three dimensions, as though viewed through a steriopticon. 

The authors have discussed in great detail the techniques of correctly diagnosed spondylitis 
ankylopoetica, and their reproduction of the x-rays is also remarkable because of the clarity 
and excellence of detail shown in each x-ray print. A detailed discussion of the theories 
regarding etiology of this crippling, and often deforming, disease is well presented. The 
authors describe all methods of treating the disease which are known today. Perhaps the 
most important section in the book is that which describes the pathology and correlates 
the x-ray findings with microscopic sections of bone, intervertebral disks, and ligaments of 
the spine. Again, the excellence of these illustrations is deserving of special commendation 

The bibliography fills eleven pages and is the most complete of any that I have seen 
This book has been carefully and accurately prepared, and the material is presented concisely 
and effectively. It should be translated into English and made available to the large grouy 
ot physicians and surgeons who find the German language difficult. 

Epwarp L. Comprrt, M.D) 
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News and Comment 


ANNOUNCEMENTS 


Postgraduate Assembly in Endocrinology and Metabolism.—The Venth Annual 
Postgraduate Assembly in Endocrinology and Metabolism of the Endocrine Society will 
take place from Sept. 29 to Oct. 3 at the State University of New York Upstate Medical 
Center in Syracuse, N. Y. 

Thirty-five hours of credit in Category I will be allowed for the course by the American 
Academy of General Practice. Tuition for the course is $100. Further information can be 
obtained by writing to Dr. William A. Harris, Dean of Postgraduate Education, State 
University Upstate Medical Center, 766 Irving Ave., Syracuse 10, N. Y. Registration is 
limited to 100. 


LATEST NUCLEAR RESEARCH IN MEDICINE AVAILABLE 


International Conference on Peaceful Uses of Atomic Energy.—Jhe latest research 
in the application of atomic energy to medicine will be presented at the 1958 International 
Conference on the Peaceful Uses of Atomic Energy, to be held in Geneva, Sept. 1-13, 1958. 

The Document Service of The Chronicle of United Nations Activities has inaugurated a 
complete service to supply the medical profession with materials of the Conference. Avail- 
able immediately are the lists of papers to be presented, including several hundred papers 
dealing with medical research from the major laboratories throughout the world. 

Topics covered include uses of isotopes in medicine, including the newer forms of therapy, 
such as radiocobalt, radiocesium, and other large teletherapy sources; uses of isotopes in 
human, plant, and animal physiology; biological effects of radiation, including radiation 
sickness, induction of leukemia and new growths, acceleration of aging, and continuous 
irradiation of rapidly reproducing populations, e. g., yeasts and flies, with reference to 
genetic problems. 

These lists may be obtained free by writing to Document Service, Department PM, 
The Chronicle of United Nations Activities, 234 W. 26th St., New York 1. 


Laboratory Refresher Training Courses.—The following is the schedule of laboratory 
refresher training courses sponsored by the Department of Health, Education, and Welfare, 
Public Health Service, Bureau of State Services, Communicable Disease Center, Laboratory 
Branch, Chamblee, Ga., from July, 1958, to June, 1959. 

Location of classrooms is indicated as follows: 1, Bldg. 27, Chamblee, Ga.; 2, Bldg. 30, 
Chamblee, Ga.; 3, Virus Laboratory, Montgomery, Ala. Courses given by special arrange- 
ment only are indicated by * under the date. 


Dura-  Loca- 
Course tion tion 
Date No. Courses Wk. 
Sept. 15-Oct. 10 8.00 Laboratory Methods in the Diagnosis of Parasitic 
Diseases 
Part 1. Intestinal Parasites 
Oct. 6-10 ; Laboratory Methods in the Diagnosis of Rabies 
Oct. 13-24 ‘ Laboratory Methods in the Diagnosis of Viral and 
Rickettsial Diseases 
Oct. 13-31 t Laboratory Methods in the Diagnosis of Parasitic Diseases 
Part 2. Blood Parasites 
Oct. 20-31 55 Laboratory Methods in the Diagnosis of Tuberculosis 
Jan. 5-30 15 Laboratory Methods in Medical Mycology Cutaneous, 
Subcutaneous and Systemic Fungi 
Jan. 12-16 8.26 Laboratory Methods in the Diagnosis of Rabies 
Jan. 26-Feb. 6 8.55 Laboratory Methods in the Diagnosis of Tuberculosis 
Feb. 9-20 8.17. Laboratory Methods in the Study of Pulmonary Mycoses 
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Dura- Loca 
Course tion tion 
Date No. Courses Wk. 
Mar. 2-6 940 Laboratory Diagnostic Methods in Veterinary Mycology 1 ] 
Mar. 2-13 8.40 Laboratory Methods in the Diagnosis of Bacterial Diseases 
Part 1. General Bacteriology 4 2 
Mar. 9-20 8.20 Laboratory Methods in the Diagnosis of Viral and 
Rickettsial Diseases 2 3 
Mar. 16-27 8.41 Laboratory Methods in the Diagnosis of Bacterial Diseases 
Part 2. General Bacteriology e 2 


Mar. 16-Apr. 3 941 Serologic Methods in Microbiology 3 1 
Mar. 30-Apr. 10 = 8.50 Laboratory Methods in the Diagnosis of Bacterial 

Diseases, Enteric Bacteriology 2 2 
* 8.05 Laboratory Methods in the Diagnosis of Malaria 2 1 
* 8.21 Special Training in Virus Techniques 2-4 3 
* 8.42 Typing of Corynebacterium Diphtheriae 1 2 
* 8.51 Special Problems in Enteric Bacteriology z 2 
* 8.52 Phage Typing of Salmonella Typhosa 1 2 
* 8.53. Laboratory Methods in the Diagnosis of Leptospirosis 1-4 2 
* 8.54 Serologic Differentiation of Streptococci 2 2 
* 8.56 Bacteriophage Typing of Staphylococci 2 2 


IF YOU CHANGE ADDRESS 
Please notify us at least six weeks before you make the change. 
With your notification, include the address label clipped from the latest copy 
of the journal. If your city has postal zone numbers, be sure to include the zone 


number in your new address. 


You will want to get your copies promptly; so notify us at least six weeks in 
advance. Send your change notice to 


A. M. A. Archives of Internal Medicine 


American Medical Association 
535 North Dearborn St. 
Chicago 10, Illinois 
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In constipation, Metamucil produces SOFT, easy stools and stimulates gentle peri- 
stalsis. By adsorbing and retaining water within the stool Metamucil prevents hard 
feces from forming. And it adds to the intestinal residue a soft, plastic bulk which 


STIMULATES the normal reflex activity of peristalsis. 


SEARLE 


Metamucil is a brand of psyllium hydrophilic mucilloid with dextrose. 
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Intravenous 
Cholangiography: 
a need fulfilled 


ee. .. the need for a contrast medium 
that would be of uniform and reliable 
visualization for all the ducts, 
especially in the patients having had 
cholecystectomy, was not met until 

the introduction of Cholografin.”! 


ee. ..a reliable method for rapid 
visualization of the biliary 

tract irrespective of whether or not 
the gallbladder is present and 
independent of its ability to 
concentrate its contents.”’? 


for reliable, rapid intravenous cholangiography and cholecystography 


e the entire extrahepatic biliary system is visualized 
even in many postcholecystectomy patients 
and in the presence of a nonfunctioning gallbladder 


e the gallbladder is visualized, even if diseased, unless 
there is obstruction of the cystic duct 


@ makes possible rapid diagnosis 
@ well tolerated 


SUPPLY: SQUIBB 
Cholografin Sodium: 2 x 20 cc. ampuls, each with 1 cc. ampul New York 22, N. ¥. 

for sensitivity testing. & 
Cholografin Methyigiucamine: 20 cc. ampuls with 1 cc. ampul m4 “2 


for sensitivity testing. 


1. Reeves, R. J.: Southern M. J. 50:1377 (Nov.) 1957. Squibb a lity 4 
2. Shehadi, W. H.: Am. J. Gastroenterol. 28:236 (Sept.) 1957. quibb Quality 


the Pricelese Ingredient 


IS A SQUIBE TRADEMARK 


| 
4 
i 
: 
SQUIBB (ODI PAMIDE 


FOR 


THE TENSE 
THE AGITATED 


THE ALCOHOLIC 


Brand of mephobarbital 


Provides dependable, 


predictable tranquilizing action 


without significant mental impairment. 


*Smith, J.A.: J.A.M.A. 152:384, 
May 30, 1953. Brown, W.T., 

and Smith, J.A.: South. M. J. 
46:582, June, 1953. Smith, J.A.: 
Postgrad. Med. 16:316, Oct., 1954. 
McCullagh, W.H.: J. Florida 
M.A, 41:718, Mar., 1955. 


Tablets 14 grain, 34, grain, 114 grains, 3 grains. 


Sedative dose: 


1% grain to 114 grains 
three or four times daily. 


(| LABORATORIES NEW YORK 18, 
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PREVENT 


both cause and fear 


ATTACKS 


“In diagnosis and treatment [of cardiovascular diseases | 
... the physician must deal with both the emotional and 
physical components of the problem simultaneously.’ 


The addition of Miltown to PETN, as in Miltrate, 
“..appears to be more effective than [PETN] alone in the 
control of coronary insufficiency and angina pectoris.” 


1. Friedlander, H. S.: The role of atarazxics in cardiology. Am. J. Card. 1:395, March 1958, 
2. Shapiro, S.: Observations on the use of meprobamate in cardiovascular disorders. Angiology 8 :504, Dec. 1957. 
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NEW 
dovetailed 
therapy 
combines 
in ONE tablet 


proven safety for long-term use 


prolonged relief from sustained coronary 
anxiety and tension with vasodilation with 


MILTOWN’ =f PETN 


The original meprobamate, pentaerythritol tetranitrate 
discovered and introduced a leading, 
by Wallace Laboratories long-acting nitrate 


Miltrate is recommended for prevention of angina attacks, not for relief of acute attacks. 


Supplied: Bottles of 50 tablets. 
Each tablet contains: 200 mg. Miltown + 10 mg. pentaerythritol tetranitrate. 


Usual dosage: 1 or 2 tablets q.i.d. before meals and at bedtime. 
Dosage should be individualized. 


For clinical supply and literature, write Dept. 22B 


WALLACE LABORATORIES, New Brunswick, N. J. 
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AN AMES CLINIQUICK 


CLINICAL BRIEFS FOR MODERN PRACTICE 


what are the 7 “dont’s”’ 
of office psychotherapy? 


(1) Don’t argue—let patient “talk out” his troubles. (2) Don’t counsel —help 
him solve his own problems. (3) Don’t be hostile—allow patient to express 
hostility without reciprocating. (4) Don’t be unsure—stress significance of 
normal or abnormal physical findings in relation to symptoms. (5) Don’t be 
too reassuring—overoptimism may suggest you take the symptoms too 
lightly. (6) Don’t approve or censure. (7) Don’t be too credulous—patients’ 
words may conceal hidden meanings. 


Source — Hyman, M.: Some Aspects of Psychiatry in General Practice, GP 16:83 
(Oct.) 1957. 


calmative N 0 STYN j 


Ectylurea, AMES 
(2-ethyl-cis-crotonylurea) 


for tranquil—not “tranquilized” patients 


“Anxiety and nervous tension states appeared to be most benefited....The patients 
experienced and expressed a feeling of greater inward security, serenity.... Mental 
depression, one of the undesirable side actions in many other sedatives, did not 
develop in any of the patients....”* 


*Bauer, H. G.; Seegers, W.; Krawzoff, M., and McGavack, T. H.: A Clinical Evaluation 
of Ectylurea (NosTyN®), in press. 


dosage: Children—150 mg. (1% tablet) three or four times daily. Adults— 150-300 
mg. (1% to 1 tablet) three or four times daily. 


supplied: 300 mg. scored tablets; bottles of 48 and 500. 


(sy AMES COMPANY, INC - ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto rity) 
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Now, when you want to 
restrict the patient’s 


intake of saturated fats ‘ 


can safely recommend 


high corn oil content has not been 


~ known to elevate 


blood cholesterol 


Emdee Margarine is the culmina- 
tion of several years of research 
effort by Pitman-Moore Com- 
pany, directed toward developing 
a palatable, effective substitute 
for animal fats and hydrogenated 
vegetable oils. Because corn oil 
appears to have merit in control- 
ling serum cholesterol levels it 
was selected as the basic ingredi- 
ent in this new and completely 
different margarine. 

The fine ‘‘table spread”’ texture 
and appearance of Emdee Marga- 
rine is accomplished by special 
manufacturing processes! which 
do not alter the natural character- 
istics of corn oil. 


+tPatent pending 
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EMDEE MARGARINE 


puts a “‘safety factor’’ 
in the daily diet 


Admittedly, the relationship of 
diet to hypercholesterolemia and 
atherosclerosis needs further clari- 
fication. However, there is ample 
evidence that with controlled diets 
the reduction of saturated fats and 
their replacement by unsaturated 
fats can consistently lower serum 
cholesterol levels. The corn oil in 
Emdee Margarine is, of course, 
such an unsaturated fat. 

When control of cholesterol 
levels is desired, Emdee Margarine 
is a ‘“‘safe’’ replacement for the cus- 
tomary table and cooking fats that 
have a high content of saturated 
fatty acids. The patient is bene- 
fited in two ways by routine use of 
Emdee Margarine as a table spread 
or kitchen shortening: 


(1) The intake of animal fats and 
hydrogenated oils can be sharply 
restricted indefinitely ...without 
resorting to the so-called “‘fat free”’ 
diets that many patients find 
almost intolerable. 
(2) Daily use of Emdee Margarine, 
both at the table and in cooking, 
provides a liberal intake of the 
unsaturated fatty acids believed 
to be essential in metabolism and 
important in the control of blood 
cholesterol levels. 


helps assure 
patient cooperation 


The problem of rigid dietary con- 
trol, so frustrating both to patient 
and physician, is made easier with 
Emdee Margarine. Many favorite 
foods need not be eliminated or re- 
stricted, if they are prepared or 
served with Emdee Margarine. 
Exceptional cooperation by pa- 
tients in adhering to this form of 
diet modification has been reported 
by clinicians. 


| 
i 
| 
| 
ces, 
| 
i 
a 
. 


EMDEE 


margarine 


80°% of the fat content consists 
of nonhydrogenated corn oil 
which has been specially proc- 
essed to preserve its original 
content of unsaturated fatty 
acids. Each 100 Gm. of Emdee 
Margarine provides 34 Gm. of 
linoleic acid and 18 Gm. of 
other unsaturated fatty acids. 
It fully meets identity stand- 
ards for margarine, including 
fortification with Vitamin A 
(15,000 U.S.P. Unirs/LB.) and 
Vitamin D (2,000 U.S.P. 
UNITS /LB.) 
Caloric content is equivalent | 
to that of any other margarine, 


100 calories per tablespoonful. 


an “ethical’’ product 


EM D EE Although Emdee Margarine 


does not require a prescription, 

it is distributed only to pre- 

! scription pharmacies and is 

COLOREO .e not promoted to your patients 
through any lay medium. 


Py 


Supplied: In 1-pound cans. 


Should be stored in refriger- 
ator or freezer. 


when control 


of blood cholesterol 


is desired 


PITMAN-MOORE COMPANY 
DIVISION OF 

ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 
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just two tablets 


at bedtime 


for gratifying 


rauwolfia response with 


virtually no serious side actions 
. . 
Rauwiloid 


(Alseroxylon) 
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in arthritis 


‘Compazine’ reduces the appre- 
hension and anxiety that accom- 
pany a long-term and often 
incapacitating disease. With fears 
eased, patients often respond bet- 
ter to treatment and in many cases 
require less specific medication. 


‘Compazine’ Spansulet capsules 
i 
provide all-day or all-night relief 
with a single oral dose. 


Also available: Tablets, Ampuls, 
Multiple dose vials, Syrup and 
Suppositories. 


Compazine 


an agent remarkable 
for its freedom from drowsiness 
and depressing effect 


*T.M. Reg. U.S. Pat. Off. for prochlor- 
perazine, S.K.F. 

+T.M. Reg. U.S. Pat. Off. for sustained 
release capsules, S.K.F. 


Smith Kline & French Laboratories, Philadelphia 
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